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EÚ…™…«EÚ…Æ˙“ ∫……Æ˙…Δ∂…
+ J…±… ¶……Æ˙i…“™… ∫…®…Œx¥…i… ®…∫……±…… +x…÷∫…Δv……x… {… Æ˙™……‰V…x…… (B +…<« ∫…“ +…Æ˙ {…“ B∫…) EÚ… ®…÷J™……±…™… ¶……Æ˙i…“™… ®…∫……±…… °Ú∫…±… +x…÷∫…Δv……x…

∫…Δ∫l……x…, EÚ…‰ π…CEÚ…‰b˜ (E‰ÚÆ˙±…) ®…Â Œ∫l…i… ΩË˛* <∫… {… Æ˙™……‰V…x…… E‰Ú +xi…M…«i… ¶……Æ˙i… E‰Ú 21 Æ˙…V™……Â ®…Â ®…∫……±……Â E‰Ú  ±…™…‰ +x…÷E⁄Ú±…  ¥… ¶…z… EfiÚ π…

V…±…¥……™…÷ I…‰j……Â ®…Â 12 |…®…÷J… ®…∫……±……Â (19  x…™… ®…i…, 8 ∫…Ω˛™……‰M…“ i…l…… 7 +¥…Ëi… x…EÚ E‰Úxp˘) {…Æ˙ E‰ÚŒxp˘i… ΩË˛* + v…n‰˘∂… °Ú∫…±……Â {…Æ˙ ∂……‰v…

EÚ…™…« EÚÆ˙x…‰ ¥……±…‰ E‰Úxp˘…Â EÚ“ ∫…ΔJ™…… EÚ…±…“  ®…S…« (9 E‰Úxp˘), UÙ…‰]ı“ <±……™…S…“ (4 E‰Úxp˘), §…b˜“ <±……™…S…“ (2 E‰Úxp˘), v… x…™…… (12 E‰Úxp˘),

∫……È°Ú ( 9 E‰Úxp˘), ®…‰l…“ (12 E‰Úxp˘), ¥…fiI… ®…∫……±…‰ V…Ë∫…‰ V……™…°Ú±…, ±……ÈM…, n˘…±…S…“x…“ (|…i™…‰EÚ E‰Ú 3 E‰Úxp˘) ΩË˛* ¥…π…« 2012-13 §…V…]ı ®…Â

¶……Æ˙i…“™… EfiÚ π… +x…÷∫…Δv……x… {… Æ˙π…n˘ EÚ“ ¶……M…“n˘…Æ˙“ ±…M…¶…M… 625 ±……J… Ø˚{…™…‰ ΩË˛*  ¥… ¶…z… E‰Úxp˘…Â ®…Â + v…n‰˘∂… °Ú∫…±……Â {…Æ˙ +…x…÷¥…Δ ∂…EÚ ∫…Δ∫……v…x…,

°Ú∫…±… ∫…÷v……Æ˙, °Ú∫…±… =i{……n˘x…, °Ú∫…±… ∫…ΔÆ˙I…h…, °Ú∫…±……‰k…Æ˙ |……Ët…‰ M…EÚ“ B¥…Δ i…EÚx…“ EÚ™……Â EÚ“ |…n˘∂…«x…“ {…Æ˙ EÚ…™…« EÚÆ˙x…‰ ¥……±…‰ ¥…ËY…… x…EÚ…Â

i…EÚx…“EÚ“ EÚ®…«S…… Æ˙™……Â B¥…Δ ∫…Ω˛…™…EÚ EÚ®…«S…… Æ˙™……Â u˘…Æ˙… 97 {… Æ˙™……‰V…x……+…Â EÚ… EÚ…™…«GÚ®… M… i…®……x… ΩË˛*

∂……‰v… ={…±…Œ§v…™……Δ

x…™…‰ EÚ…™…«GÚ®…

<∫… ¥…π…« M…Æ˙®…“ §……Ω÷˛±… I…‰j……Â EÚ… ∫…¥…ÊI…h… EÚÆ˙E‰Ú i…l…… EÚ…±…“  ®…S…« E‰Ú n˘…‰, <±……™…S…“ EÚ… BEÚ i…l…… V……™…°Ú±… EÚ… BEÚ ∂…÷πEÚi…… Æ˙…‰v…“ {……Ëv……Â

EÚ…‰ ∫…Δ S…i…  EÚ™……*  EÚ∫……x……Â E‰Ú J…‰i……Â EÚ… ∫…¥…ÊI…h… +…™……‰ V…i… EÚÆ˙E‰Ú EÚ…±…“  ®…S…« EÚ“ 3, ±……ÈM… EÚ“ 1 i…l…… V……™…°Ú±… EÚ“ 6 |…V…… i…™……Â EÚ…‰

=z…i… |…V…… i…™……Â E‰Ú ∫…ΔEÚ±…x… ®…Â ∫…Δ S…i…  EÚ™……*  ¥… ∂…π]ı +…∂……V…x…EÚ ∫…ΔEÚ±…x……Â EÚ…‰  ¥…∂…‰π…EÚÆ˙, ¥…fiI… ®…∫……±……Â EÚ…‰  ¥…∂…‰π… §……M… ®…Â ∫l……{…x……

E‰Ú  ±…™…‰ Æ˙…‰{…h…  EÚ™……* +n˘Æ˙EÚ B¥…Δ Ω˛±n˘“ ®…Â E‰Úxp˘“™… V…x…x…p˘¥™… ∂……±…… §…x……™…“ M…™…“  V…∫…∫…‰  ¥…®……‰ S…i… |…V…… i…™……Â EÚ…‰ ∫…Δ¶…… ¥…i…  ®…∏…h…

∫…‰ §…S……™…… V…… ∫…E‰Ú* <x… E‰Úxp˘…Â˘ i…l…… Bx… B V…“ ∫……<]ı E‰Ú §…“S… V…x…x…p˘¥™……Â EÚ… +SUÙÙ… ±…‰x… n‰˘x… ΩË˛*

|…V…… i…™……Â EÚ“ V…±n˘“ {…Ω˛S……x… EÚÆ˙x…‰ E‰Ú  ±…™…‰ |…V…… i…  ¥…¥…Æ˙h… EÚ“ BEÚ ∞¸{… Æ‰˙J…… i…Ë™……Æ˙ EÚ“ V…… ÆΩ˛“ ΩË˛ V……‰ Æ˙…‰{…h… ∫……®… O…™……Â ®…Â +{… ®…∏…h…

EÚ“ V……ΔS… EÚÆ˙x…‰ ®…Â ∫…Ω˛…™…EÚ Ω˛…‰M…“* §…“V… ®…∫……±……Â E‰Ú §…“V… M……¥… / C±…∫]‰ı∫…« EÚ…‰ |…V…… i…™……Â E‰Ú  ®…∏…h… ∫…‰ §…S……x…‰ E‰Ú  ±…™…‰ ±……‰EÚ |…™… EÚÆ˙

Æ˙Ω‰˛ ΩË˛*

EÚ®… À∫…S……<«  / °ÚÆ˙ ]ıM…‰∂…x… {…Æ˙“I…h… E‰Ú °Ú±…∫¥…∞¸{… =SS… M…÷h…¥…k…… ™…÷HÚ + v…EÚ ={…V…, Æ˙…‰M… +…{…i…x… ®…Â EÚ®…“, 30% EÚ®… V…±… EÚ…

={…™……‰M… i…l…… ∏… ®…EÚ…Â ®…Â EÚ®…“ +Δ EÚi… EÚ“ M…™…“*

23¥…” B +…<« ∫…“ +…Æ˙ {…“ EÚ…™…«∂……±…… ®…Â  ¥…®……‰ S…i… EÚÆ˙x…‰ E‰Ú  ±…™…‰ ∫…Δ∫i…÷i… |…V…… i…™……Δ

EÚ…‰ π…CEÚ…‰b˜ ®…Â ∫…Δ{…z… Ω÷˛<« EÚ…™…«∂……±…… ®…Â ∫…EÚ±…‰∂…{…÷Æ˙ E‰Úxp˘ EÚ“ <±……™…S…“ EÚ“ x…™…“ |…V…… i… +…<« ∫…“ +…Æ˙ +…<«-8, E÷Ú®……Æ˙M…ΔV… EÚ“ Ω˛±n˘“

|…V…… i… Bx… b˜“ BS…-9, {…“ S…{…Æ˙…<« ∫…‰ ±……ÈM… EÚ“ {…Ω˛±…“ |…V…… i… {…“ {…“ +…<« (∫…“ B±…) 1,  Ω˛∫……Æ˙ i…l…… M…÷Δ]⁄ıÆ˙ ∫…‰ v… x…™…… EÚ“ GÚ®…∂…& b˜“ BS…

220 i…l…… ∫…÷M…÷h…… |…V…… i…,  Ω˛∫……Æ˙ i…l…… V……‰§…x…Æ˙ ∫…‰ ∫……È°Ú EÚ“ GÚ®…∂…& BS… B°Ú 143 i…l…… +…Æ˙ B°Ú- 281 |…V…… i…™……Δ, +V…®…‰Æ˙˙ i…l……  §…EÚ…x…‰Æ˙

∫…‰ GÚ®…∂…& +V…®…‰Æ˙ ®…‰l…“ - 3, +…Æ˙√ B®… ]ı“-365  Ω˛∫……Æ˙ ∫…‰ +V……‰¥……<x… |…V…… i… Ω˛˙˛V… 18 EÚ…‰  ¥…®……‰ S…i… EÚÆ˙x…‰ E‰Ú  ±…™…‰ ∫…Δ∫i…÷i…  EÚ™…… M…™……*

∫…Ω˛™……‰M…

 x…V…“ ∫…Δ∫l……+…Â ®…Â +n˘Æ˙EÚ EÚ“ ∫…ΔÆ˙ I…i… J…‰i…“ EÚ“ I…®…i……+…Â EÚ…  x…Æ˙“I…h…  EÚ™…… V…… Æ˙Ω˛… ΩË˛*

b˜“ B B∫… b˜“ i…l…… Bx… BS… B®… E‰Ú ∫…Ω˛™……‰M… ∫…‰ Æ˙…‰M… B¥…Δ EÚ“]ı |… i…Æ˙…‰v…EÚ |…V…… i…™……Â E‰Ú §…“V… M…÷h…x… EÚ…™…«GÚ®… EÚ…‰˙  ¥……®……‰ S…i… Ω˛…‰ Æ˙Ω˛… ΩË˛*

Æ˙…‰M… +…{…i…x… EÚ…‰ EÚ®… EÚÆ˙x…‰ E‰Ú  ±…™…‰ ∫¥…∫l… Æ˙…‰{…h… ∫……®… O…™……Â EÚ…  ¥…i…Æ˙h… ∫…÷ x…Œ∂S…i… EÚÆ˙x…‰ ˙E‰Ú  ±…™…‰ =k…®… EfiÚ π… {…r˘ i…™……Â EÚ…‰ +®…±…

®…Â ±……™…… V…… Æ˙Ω˛… ΩË˛*

V…Ë¥… |……Ët…‰ M…EÚ“  ¥…¶……M… EÚ“ ®…n˘n˘ ∫…‰ +n˘Æ˙EÚ B¥…Δ Ω˛±n˘“ EÚ“ Æ˙…‰{…h… ∫……®… O…™……Â EÚ…‰ §…Ω÷˛M…÷ h…i… EÚÆ˙x…‰ Ω‰˛i…⁄ ∫…⁄I®… |…EÚxn˘…Â EÚ…‰ x……M……±…Èb˜

 ¥…∑… ¥…t…±…™… EÚ…‰ ∫l……x……xi… Æ˙i…  EÚ™…… V…… Æ˙Ω˛… ΩË˛*
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|…§……‰v…x…

C™…⁄ +…Æ˙ ]ı“ x…‰ B +…<« ∫…“ +…Æ˙ {…“ E‰Ú ∫…¶…“ E‰Úxp˘…Â E‰Ú EÚ…™……Á EÚ…  x…Æ˙“I…h…  EÚ™…… i…l…… ∫…n˘∫™… M…h… EÚ…™…« {…Æ˙ ∫…Δi…÷π]ı Æ˙Ω‰˛*  ¥… ¶…z…

E‰Úxp˘…Â E‰Ú EÚ…™…« EÚ…‰ 6 ®…… ∫…EÚ  Æ˙{……‰]«ı B¥…Δ E‰Úxp˘…Â E‰Ú J…‰i… ß…®…h… E‰Ú +x…÷∫……Æ˙ |…§……‰v…x…  EÚ™…… M…™……*

EÚ…±…“  ®…S…«

|…∫i…÷i… ¥…π…« 65 ∫…‰ + v…EÚ +C∫…‰∂…x……Â EÚ…‰  ¥… ¶…z… E‰Úxp˘…Â V…Ë∫…‰ {… z…™…⁄Æ˙, +®§…±…¥…™…±…,  S…xi……{…±±…“, n˘…{……‰±…“, {…÷Δ b˜§……Æ˙“,  ∫…Æ˙∫…“ i…l…… ™…‰Æ˙EÚ…b˜

®…Â EÚ…±…“  ®…S…« V…x…x…p˘¥™… ®…Â ∫…ΔÆ˙ I…i…  EÚ™…… M…™……* {… z…™…⁄Æ˙ ®…Â EÚ…±…“  ®…S…« V…x…x…p˘¥™… EÚ… |……l… ®…EÚ ®…⁄±™……ΔEÚx… EÚÆ˙x…‰ {…Æ˙ ∫…⁄ S…i…  EÚ™……

 EÚ 57  EÚ. O……®… Ω˛Æ‰˙ °Ú±… EÚ“ ={…V… B¥…Δ 1045 ∫{……<EÚ / §…‰±… E‰Ú ∫……l… EÚŒ±]ı¥……Æ˙ 64 |…l…®… +…™…“* E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙ x…‰ <∫… ¥…π…«

°Ú…<]ı…‰°Úl……‰Æ˙… |… i…Æ˙…‰v…EÚi…… ™…÷HÚ BEÚ +xi…Æ˙ |…V……i…“™… ∫…ΔEÚÆ {…“ 8 ˙EÚ…‰  ¥…®……‰ S…i…  EÚ™……* °Ú…<]ı…‰}l……‰Æ˙… E‰Ú ∫…¡ +C∫…‰∂…x… 53 E‰Ú +ΔM…“EÚÆ˙h…

E‰Ú  ±…™…‰ ∫¥…“EfiÚi…  EÚ™…… M…™…… i…l…… EÚÆ˙x……]ıEÚ I…‰j… ®…Â  EÚ∫……x……Â EÚ“ |…V…… i… +… n˘®…x…‰ {…‰{{…Æ˙ E‰Ú ∞¸{… ®…Â  ¥…®……‰ S…i…  EÚ™…… M…™……*  <∫… I…‰j…

®…Â ∂…÷πEÚ °Ú±… EÚ“ ={…V… GÚ®…∂…&  Æ˙…V™… EÚ“ +…Ë∫…i… ={…V… 1  EÚ. O……®… / §…‰±… / ¥…π…« i…l…… Æ˙…π]≈ı EÚ“ +…Ë∫…i… ={…V… <1  EÚ. O……®… / §…‰±…

/ ¥…π…« EÚ“ i…÷±…x…… ®…Â n÷˘M…⁄x…… ΩË˛*

+xi…Æ˙ |…V……i…“™… ∫…ΔEÚÆ˙h… ®…Â ∫…ΔEÚÆ˙ {…“ +…Æ˙ B∫… 160 i…l…… {…“ +…Æ˙ B∫… 161 EÚ…‰ +…∂……V…x…EÚ n‰˘J…  ±…™……* EÚ…±…“  ®…S…« EÚ“ ∫…“ ¥…“ ]ı“

{…Æ˙“I…h… ®…Â ∫…“ ™…÷ B±… 5489 EÚ…‰ =k…®… n‰˘J…  ±…™…… i…l…… {… z…™…⁄Æ˙ ®…Â + v…EÚi…®… ={…V… 2.51  EÚ. O……®… / §…‰±… +Δ EÚi… EÚ“*  ∫…Æ˙∫…“ ®…Â

{……<{…Æ˙ x……<O…®… {…Æ˙ {… z…™…⁄Æ˙ 1 +…Æ˙…‰Ω˛“ |…Æ˙…‰Ω˛ EÚ…‰ EÚ±…®… E‰Ú ∞¸{… ®…Â i…l…… +…<« +…<« B∫… +…Æ˙ ∂… HÚ |…V…… i… EÚ…‰ ∞¸]ı∫]ı…EÚ E‰Ú ∞¸{… ®…Â

±…‰EÚÆ˙ EÚ±…®… §……Δv…x…‰ {…Æ˙ + v…EÚi…®… >ΔS……<« +Δ EÚi… EÚ“*

™…‰Æ˙EÚ…b˜ ®…Â V…Ë ¥…EÚ J…‰i…“ E‰Ú +xi…M…«i… B°Ú ¥……<« B®… 10  EÚ. O……®…, +W……‰Œ∫{… Æ˙±±…®… 50 O……®…, °Ú…‰∫°Ú…‰§…ËC]ı“ Æ˙™…… 50 O……®… i…l…… ¥…“ B

B®… 200 O……®… |… i… §…‰±… EÚ…‰ ±…M……x…‰ {…Æ˙ + v…EÚi…®… ∂…÷πEÚ °Ú±… ={…V… (4.78 EÚ. O……®… / §…‰±…) |……{i… Ω÷˛<«* {… z…™…⁄Æ˙ ®…Â EÚ…±…“  ®…S…« {…Æ˙

50 %   +…Æ˙ b˜“ B°Ú u˘…Æ˙… ∫……{i…… Ω˛EÚ +xi…Æ˙…±… ®…Â  b≈˜{… °ÚÆ˙ ]ıM…‰∂…x… (81) EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… ∫{……<EÚ ={…V… (5.88  EÚ.O……®… / §…‰±…)

+Δ EÚi… EÚ“*

 ∫…Æ˙∫…“ ®…Â, EÚ…±…“  ®…S…« EÚ“ ∫…¡ |…V…… i…™……Δ, +…<« +…<« B∫… +…Æ˙ ∂… HÚ i…l…… +…<« +…<« B∫… +…Æ˙ l…‰¥…®… x…‰ °Ú…<]ı…‰°Úl……‰Æ˙… J…÷Æ˙ M…±…x… Æ˙…‰M… +…{…i…x…

EÚ®… ( GÚ®…∂…& 10.98 i…l…… 13.72) +Δ EÚi…  EÚ™……* EÚ…±…“  ®…S…« §…‰±… V…“¥……h…÷ ∫…ΔP… (1%  EÚ“ n˘Æ˙) E‰Ú ∫……l… (¥…fi r˘, ∫…⁄j…EfiÚ ®… i…l……

°Ú…<]ı…‰°Úl……‰Æ˙… n˘§……¥… +…<« +…<« B∫… +…Æ˙ 6 i…l…… +…<« +…<« B∫… +…Æ˙ 859) ( |… i… §…‰±…21 EÚ“ n˘Æ˙ ) ®…Â  UÙb˜EÚEÚÆ˙ ={…S…… Æ˙i… EÚÆ˙x…‰ {…Æ˙

i…l…… (|… i… §…‰±… 31 EÚ“ n˘Æ˙) b≈Δ˜ÀS…M… B¥…Δ ]≈ı…<EÚ…‰b‰˜Æ˙®…… Ω˛ÃW…™……x…®… (B®… ]ı“ ∫…“ ∫…“ 5179) E‰Ú ∫……l… |… i… §…‰±… 50 O……®… EÚ“ n˘Æ˙ ®…Â 1  EÚ.

O……®… x…“®… E‰ÚEÚ E‰Ú ∫……l… ®…⁄±… I…‰j… ®…Â ®…x…∫…⁄x… E‰Ú {…Ω˛±…‰ (V…⁄x… 2012) i…l…… ®…x…∫…⁄x… E‰Ú §……n˘ (+M…∫i… 2012) EÚ…‰ ®…fin˘… ®…Â ±…M……x…‰ {…Æ˙

Æ˙…‰M… +…{…i…x… EÚ®… (10.45%) +Δ EÚi… EÚ“*  ∫…Æ˙∫…“ ®…Â x…™…‰ EÚ¥…EÚ  ¥…π……HÚ  +h…÷EÚ h…EÚ…+…Â EÚ…‰ 0.1% EÚ“ n˘Æ˙ ®…Â °‰Úx…… ®…b˜…‰x…
( 10%) + ®…‰x…EÚ…‰W…‰§… ( 50%)  ( ∫…‰ŒC]ıx…) +E‰Ú±…‰ i…l…… °‰Úx…… ®…b˜…‰x… ( 10%) + ®…‰x…EÚ…‰W…‰§… ( 50%)  ( ∫…‰ŒC]ıx…) |… i…

§…‰±… 21 EÚ“ n˘Æ˙ ®…Â  UÙb˜EÚEÚÆ˙ i…l…… b≈Δ˜ÀS…M… |… i… §…‰±… 31 EÚ“ n˘Æ˙ ®…Â V…Ë¥… EÚ…Æ˙EÚ ]≈ı…<EÚ…‰b‰˜Æ˙®…… Ω˛ÃW…™……x…®… (B®… ]ı“ ∫…“ ∫…“ 5179) 50

O……®… EÚ…‰ 1  M…. O……®… x…“®… E‰ÚEÚ E‰Ú ∫……l… ®…fin˘… ®…Â V…⁄x… 2012 EÚ…‰ {…Ω˛±…‰ ∫…{i……Ω˛ i…l…… +M…∫i… 2012 E‰Ú i…“∫…Æ‰˙ ∫…{i……Ω˛ ®…Â +±…M… Ω˛“ ±…M……x…‰

{…Æ˙ Æ˙…‰M… ®…Â  ¥…∂…‰π…EÚÆ˙, {…h……Á {…Æ˙ EÚ“]ı §……v…… ( 6.06% i…l…… 4.24%) ®…Â ∫……ΔŒJ™…EÚ“™… o˘Œπ]ı ∫…‰ ®…Ω˛i¥…{…⁄h…« EÚ®…“, §…‰±… E‰Ú {…“±……{…x… EÚ“

EÚ®…“  (7.88 {…“ b˜“ +…<« i…l…… 6.67 {…“ b˜“ +…<«), ∫…§…∫…‰ EÚ®… {…i…Z…b (8.50 ˜ {…“ b˜“ +…<« i…l…… 6.06 {…“ b˜“ +…<« ), §…‰±……Â EÚ“ EÚ®…

®…fii™…÷ (7.27% i…l…… 4.86% ) +Δ EÚi… EÚ“ i…l…… + v…EÚi…®… Ω˛Æ‰˙ °Ú±… ={…V… (2.93  EÚ. O……®… / §…‰±… i…l…… 3.16  EÚÚ. O……®… / §…‰±…) +Δ EÚi…

EÚ“*
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<±……™…S…“

{……®{……b÷˜®…{……Æ˙… ®…Â  EÚ™…‰ M…™…‰ ∫…“ ¥…“ ]ı“ ®…Â V…“x… |…EÚ…Æ˙ {…“ B∫… 27 x…‰ + v…EÚi…®… ={…V… 597 O……®…/ {……Ëv…… +Δ EÚi… EÚ“  V…∫…E‰Ú {…∂S……i…¬

B®… BS… ∫…“ 26 ®…Â 306 O……®…/{……Ëv…… +…i…… ΩË˛ i…l…… ®…÷ b˜M…Æ‰˙ ®…Â ∫…“ B±…-722 (232  EÚ.O……®…/Ω‰˛C]ıÆ˙) x…‰ + v…EÚi…®… ={…V… +Δ EÚi… EÚ“  V…∫…E‰Ú

{…∂S……i…¬ {…“ B∫… 27 (275.58  EÚ.O……®…/Ω‰˛C]ıÆ˙) +…i…… ΩË˛* ∫…EÚ±…‰∂…{…÷Æ˙ ®…Â  EÚ™…‰ +x™… ∫…“ ¥…“ ]ı“ E‰Ú +x…÷∫……Æ˙ |… i… {……Ëv…… +… v…EÚi…®… ={…V…

B∫… E‰Ú {…“ 164 (1106.50 O……®…/{……Ëv……) +Δ EÚi… EÚ“ V…§… EÚ +{{…ΔM…±…… ®…Â +…<« ∫…“ 349545 x…‰ + v…EÚi…®… ={…V… (957  EÚ.O……®…/ Ω‰˛C]ıÆ˙)

+Δ EÚi… EÚ“*

®…÷ b˜M…Æ‰˙ ®…Â 100% ∫…Δ∫i…÷i… ®……j……  (125:125:250 Bx… {…“ E‰Ú  EÚ. O……®… /Ω‰˛C]ıÆ˙) ®…Â =¥…«Æ˙EÚ ±…M……x…‰ E‰Ú ∫……l… 9  ±…]ıÆ˙ / C±…Δ{…/ n˘x…

 b≈˜{… À∫…S……<« EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… EËÚ{∫™…⁄±… ={…V… (205.35  EÚ. O……®…/ Ω‰˛C]ıÆ˙) +Δ EÚi… EÚ“ V……‰ ∫…Δ∫i…÷i… ®……j…… (199.25 EÚ. O……®…/ Ω‰˛C]ıÆ˙)

9  ±…]ıÆ˙ / C±…Δ{… / n˘x… À∫…S……<« EÚÆ˙x…‰ ∫…‰ EÚ…°Ú“ n⁄˘Æ˙ ΩË˛* {……®{……b÷˜®…{……Æ˙… ®…Â  EÚ™…‰ BEÚ ∫…“ ¥…“ ]ı“ ®…Â, V…Ë ¥…EÚ J…‰i…“ {…Æ˙“I…h… ®…Â, 30 ]ıx…

B°Ú ¥……<« B®… + ∫…ΔΔ∫i…÷i… Bx… {…“ E‰Ú (125:125:250  EÚ. O……®…/ Ω‰˛C]ıÆ˙) ±…M……x…‰ ∫…‰ ∂…÷πEÚ EËÚ{∫™…⁄±… ={…V… (250.65  EÚ. O……®…/ Ω‰˛C]ıÆ˙)

+Δ EÚi… EÚ“ V…§… EÚ V…“¥……®…fii… + +W……‰Œ∫{… Æ˙±±…®… (10 O……®…/C±…Δ{…) + 10 O……®… {…“ B∫… §…“ /C±…Δ{… + ]≈ı…<EÚ…‰b˜Æ˙®…… 10 O……®… / C±…Δ{… ±…M……x…‰

{…Æ˙ + v…EÚi…®… EËÚ{∫™…⁄±… ={…V… (66.59 O……®… / {……Ëv…… +Δ EÚi… EÚ“* {……®{……b÷˜®…{……Æ˙… ®…Â x…”§…⁄ S…⁄h…« 2  EÚ. O……®… / {……Ëv…‰ EÚ“ n˘Æ˙ ®…Â‰ <±……™…S…“

EÚ…‰ ±…M……x…‰ {…Æ˙ ={…V… ®…Â  x…™…xj…h… (x…”§…⁄ Æ˙ Ω˛i…) ∫…‰ {…Æ‰˙ 208%  ¥…fi r˘ Ω÷˛<«*

®…÷ b˜M…Æ‰˙ ®…Â x…™…‰ <±……™…S…“ §……M… ®…Â Æ˙…<W……‰®… B¥…Δ {… x…EÚ±… M…±…x… E‰Ú |…§…xv…x… E‰Ú  ±…™…‰ EÚ…‰{{…Æ˙ +…‰ŒC∫…C±……‰Æ˙…<b˜ 0.3%   UÙb˜EÚx…… i…l……

b≈Δ˜ÀS…M… EÚÆ˙x…‰ {…Æ˙ xV…±±……x…“ M……‰±b˜ ®…Â {… x…EÚ±… Æ˙…‰M… §……v…… EÚ®… i…l…… + v…EÚi…®… ={…V… (1085.30  EÚ. O……®…) |……{i… Ω÷˛™…‰ V……‰ ]≈ı…<EÚ…‰b˜Æ˙®……

Ω˛Æ˙ W…™……x…®… i…l…… V…“¥……h…÷ ∫…ΔP… EÚ…‰  ®…±……EÚÆ˙ ±…M……x…‰ ∫…‰  ®…±…x…‰ ¥……±…‰ °Ú±… ∫…‰ EÚ…°Ú“ + v…EÚ ΩË˛*

{……x…“ EÚ… ®…“l……‰ ®…±… ( 1.5 O……®… /  ±…]ıÆ˙) i…l…… < ®…b˜…C±……‰ |…b˜ 0.5  ®….  ±…]ıÆ˙ EÚ“ n˘Æ˙ ®…Â ±…M……x…‰ ∫…‰ ®…÷ b˜M…Æ‰˙ ®…Â  m…{∫… i…l…… EËÚ{∫™…⁄±…

§…‰v…EÚ EÚ…  x…™…xj…h… EÚÆ˙x…‰ ®…Â |…¶……¥…“ °Ú±… n‰˘J…  ±…™…… V…§… EÚ {……®{……b÷˜®…{……Æ˙… ®…Â < ®…b˜…C±……‰ |…b ±…M……x…‰ ∫…‰  m…{∫… EÚ… +…GÚ®…h… ∫…§…∫…‰

EÚ®… Ω˛…‰ M…™…‰* {……®{……b÷˜®…{……Æ˙… ®…Â {……‰x…“®… ±…M……x…‰ ∫…‰ |…Æ˙…‰Ω˛ §…‰v…EÚ EÚ… +SUÙ… |…§…xv…x… n‰˘J…  ±…™……*

§…b˜“ <±……™…S…“

{…Œ∂S…®… §…ΔM……±… E‰Ú  ∫…ŒCEÚ®… i…l…… b˜…Æ˙ V…À±…M… {…Ω˛…b˜…Â ∫…‰ EÚ…‰±…‰]ı…‰]≈ı…<EÚ®… M±……‰ ™…™……‰∫{……‰ Æ˙™……‰ ™…b¬˜∫… u˘…Æ˙… Ω˛…‰x…‰ ¥……±…‰ §±……<]ı Æ˙…‰M… ∫…‰ §…S…‰ Ω÷˛™…‰ S……Ën˘Ω˛

+C∫…‰∂…x……ÂÂ EÚ…‰ ∫…Δ S…i…  EÚ™……* <xΩ˛” +C∫…‰∂…x……Â E‰Ú |…i™…‰EÚ E‰Ú UÙ& ™…⁄ x…]ı…Â EÚ…‰ +…<« ∫…“ +…Æ˙ +…<«  Æ˙∫…S…« °Ú…®…«, EÚ§…“ ®…Â + i… Æ˙HÚ M…÷h…x… i…l……

®…⁄±™……ΔEÚx… E‰Ú  ±…™…‰ Æ˙…‰{…h…  EÚ™…… M…™……*

∫…E‰Ú∫…« EÚ…‰ V…Ë¥…EÚ…Æ˙EÚ…Â ({∫™…⁄b˜…‰®……‰x……∫… }±…⁄Æ˙…‰∫…Â∫… + §…… ∫…±…∫… ∫…§… ]ı ±…∫… ) EÚ…‰ 3% u˘…Æ˙… ={…S……Æ˙ EÚÆ˙x…‰ {…Æ˙  x…™…xj…h… EÚ“ +{…‰I…… |…i™…‰EÚ

x…‰ §±……<]ı +…{…i…x… EÚ®…  n˘J……  n˘™……*

+…<« ∫…“ B +…Æ˙, M…ÈM…]ı…‰EÚ ®…Â, ®…“±…“ §…M… (  x…™…xj…h… E‰Ú u˘…Æ˙… 72.54%  EÚ®…“) i…l…… B °Úb¬˜∫… (  x…™…xj…h… E‰Ú u˘…Æ˙… 79.76%  EÚ®…“)

EÚ…  x…™…xj…h… EÚÆ˙x…‰ ®…Â {…‰]≈ı…‰ ±…™…®… BO……‰∫|…‰ 7  ®….  ±…]ıÆ˙ /  ±…]ıÆ˙ EÚ“ n˘Æ˙ ®…Â n˘…‰ §……Æ˙  UÙb˜EÚx…… |…¶……¥…“ n‰˘J…  ±…™……* ±…Ω˛∫…⁄x… EÚ“ ∫…k……

10% EÚ…‰  UÙb˜EÚx…… ™…… b≈Δ˜ÀS…M… n˘…‰x……Â EÚÆ˙x…‰ ∫…‰ =∫…“ I…‰j… ®…Â  x…™…xj…h… (30.51% )EÚ“ +{…‰I…… §±……<]ı +…{…i…x… ®…Â EÚ®…“ +Δ EÚi… EÚ“*
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+n˘Æ˙EÚ

 ¥… ¶…z… E‰Úxp˘…Â E‰Ú  ¥… ¶…z… |…V…… i…™……Â EÚ“ n˘I…i…… EÚ…  ¥… ¶…z… E‰Úxp˘…Â ®…Â V…“ X  <« EÚ“ ={…V… ®…Â ¥™……{…EÚ +xi…Æ˙ (4.5 ]ıx…/ Ω‰˛C]ıÆ˙ ∫…‰ 34.38

]ıx…/ Ω‰˛C]ıÆ˙ n‰˘J…  ±…™……*  x… n˘™…… |…V…… i… (22.75 ]ıx…/ Ω‰˛C]ıÆ) x…‰  S…xi……{…±±…“ ®…Â =k…®… n˘I…i…… |…∫i…÷i… EÚ“, V……‰  ®…∫……‰Æ˙…®… EÚ“  Ω˛®… M…Æ˙“

®…Â (15.43 ]ıx…/ Ω‰˛C]ıÆ) ΩË˛, i…l…… ¥…Æ˙n˘… x…‰ EÚ±™……h…“ ®…Â (34.83 ]ıx…/ Ω‰˛C]ıÆ), §……Æ˙…{……x…“ ®…Â ¥…“ 3 B∫… 18 (4.5 ]ıx…/ Ω‰˛C]ıÆ), {…÷Δ b˜§……Æ˙“

®…Â V…“ ∫…“ {…“ -5 (11.48 ]ıx…/ Ω‰˛C]ıÆ), {……∫…“P……]ı ®…Â ∫…÷Æ˙ ¶… (23.34 ]ıx…/ Ω‰˛C]ıÆ), EΔÚE‰Ú ®…Â ∫…÷|…¶…… (33.5 ]ıx… / Ω‰˛C]ıÆ) i…l…… ∫……‰±…x…

®…Â B∫… V…“-26/04 (20  ]ıx…/ Ω‰˛C]ıÆ) +… n˘ =k…®… ={…V… n‰˘x…‰ ¥……±…‰ l…‰* §……Æ˙…{……x…“ EÚ“ |…V…… i… ∫…÷Ø˚ S… (10.5% )i…l…… {……∫…“P……]ı ®…Â ∫…÷Æ˙ ¶…

(8.5% )x…‰ + v…EÚi…®… +…‰ ±…+…‰Æ˙ ∫…x… EÚ“ ®……j…… +Δ EÚi… EÚ“* + v…EÚi…®… i…‰±… EÚ“ ®……j…… §……Æ˙…{……x…“ ®…Â ®… Ω˛®…… (2.65% )®…Â ΩË˛ V…§… EÚ

∫…÷Ø˚ S… x…‰ {……∫…“P……]ı ®…Â + v…EÚi…®… B∫…x… ∂…™…±… i…‰±… (1.97 % ) n˘J…… n˘“*

 S…xi……{…±±…“ ®…Â EÚ¥…EÚ |…§…xv…x… u˘…Æ˙… +n˘Æ˙EÚ EÚ“ J…‰i…“ J…S…« EÚ…‰ EÚ®… EÚÆ˙x…‰ Ω‰˛i…⁄ BEÚ {…Æ˙“I…h… |……ÆΔ˙¶…  EÚ™……* Ω‰˛Æ˙ §…∫……<b˜ +…‰ŒC∫…}±…⁄Æ˙…‰°‰Úx…

23.5%  <« ∫…“ (0.3 EÚ.O……®… B +…<« / Ω‰˛C]ıÆ˙) x…‰ + v…EÚi…®… ={…V… (24.50 ]ıx… / Ω‰˛C]ıÆ) +Δ EÚi… EÚ“ V……‰ EÚ¥…EÚ Æ˙ Ω˛i… {…Æ˙“I…h… (25.45

]ıx… / Ω‰˛C]ıÆ) ∫…‰ EÚ…°Ú“  ¶…z… ΩË˛*

 §…Ω˛…Æ˙ EÚ“ ¥…Ë∂……±…“  V…±…… ®…Â v……‰±…“ E‰Úxp˘ u˘…Æ˙…  EÚ™…‰ M…™…‰ ∫…¥…ÊI…h… ∫…‰ V…“¥……h…÷EÚ ®±……x…“ EÚ… +…{…i…x… (23.89% )∫…⁄ S…i…  EÚ™…… V……‰

{……< l…™…®… B°Ú… x…b‰˜Æ˙®……]ı®… u˘…Æ˙… Ω˛…‰x…‰ ¥……±…‰ ®…fin÷˘ M…±…x… (8.89% )EÚ“ +{…‰I…… + v…EÚ ΩË˛*

Æ˙…±…∫]ı…‰ x…™…… ∫……‰±……x…∫…“Æ˙®… (∫…Æ˙∫……Â u˘…Æ˙… §……™……‰°Ú ®…M…‰∂…x…) E‰Ú EÚ…Æ˙h… +n˘Æ˙EÚ ®…Â Ω˛…‰x…‰ ¥……±…‰ ®…fin÷˘ M…±…x… Æ˙…‰M… |…§…xv…x… {…Æ˙ {…Æ˙“I…h… EÚÆ˙x…‰

{…Æ˙ <∫… ¥…π…« ¶…“ ®…‰]ı…±…ŒC∫…±… ®…ËxEÚ…‰W…‰§… EÚ… |…™……‰M… EÚÆ˙x…‰ {…Æ˙ |…EÚxn˘ M…±…x… EÚ… x™…⁄x…i…®… +…{…i…x… (2.45%) +Δ EÚi… EÚ“, V…§… EÚ

+ v…EÚi…®… ={…V… ∫…Æ˙∫……Â E‰Ú §……™……‰°Ú ®…M…‰∂…x…(15 ]ıx… /Ω‰˛C]ıÆ˙ )u˘…Æ˙… +Δ EÚi…  EÚ™…… M…™……* E÷Ú®……Æ˙M…ΔV… ®…Â, + v…EÚi…®… |…EÚxn˘…Â EÚ… +ΔE÷ÚÆ˙h…,

x™…⁄x…i…®… ®…fin÷˘ M…±…x… +…{…i…x… i…l…… + v…EÚi…®… +{…V… (21.2 ]ıx… /Ω‰˛C]ıÆ˙ ) ®…‰]ı…±…ŒC±…∫… ®…ÈEÚ…‰W…‰§… EÚ… |…™……‰M… EÚÆ˙x…‰ ∫…‰ +Δ EÚi… EÚ“  V…∫…E‰Ú

{…∂S……i…¬ ∫…Æ˙∫……Â u˘…Æ˙… §……™……‰°Ú ®…M…‰∂…x… EÚÆ˙x…‰ {…Æ˙ |……{i… Ω÷˛+…* +n˘Æ˙EÚ (EÚ…§§…‰V… u˘…Æ˙… §……™……‰°Ú ®…M…‰∂…x…) E‰Ú ®…fin÷˘ M…±…x… EÚ… |…§…xv…x… EÚÆ˙x…‰

E‰Ú  ±…™…‰ +x™… {…Æ˙“Ih… ®…Â + v…EÚi…®… ={…V… B¥…Δ x™…⁄x…i…®… ®…fin÷˘ M…±…x… +…{…i…x… ∫……‰±…x…, {…÷Δ b˜§……Æ˙“ i…l…… +®§…±…¥…™…±… ®…Â EÚ…§…‰V…

§……™……‰°Ú ®…M…‰∂…x… EÚÆ˙x…‰ {…Æ˙ n‰˘J… ±…“ V…§… EÚ E÷Ú®……Æ˙M…ΔV… ®…Â |…EÚxn˘…Â E‰Ú ®…‰]ı…±…ŒC∫…±… ®…ÈEÚ…‰W…‰§… u˘…Æ˙… ={…S……Æ˙ EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… ={…V…

B¥…Δ x™…⁄x…i…®… ®…fin÷˘ M…±…x… +…{…i…x… +Δ EÚi…  EÚ™……*

+n˘Æ˙EÚ ®…Â ∫…Æ˙∫……Â u˘…Æ˙… §……™……‰°Ú ®…M…‰∂…x… EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… ={…V… (15 ]ıx…/Ω‰˛C]ıÆ˙) i…l…… EÚ®… V…“¥……h…÷EÚ ®±……x…“ +…{…i…x… (2.25%)

n‰˘J… ±…“ V…§… EÚ, °÷ΔÚ b˜§……Æ˙“ ®…Â EÚ…§…‰V… §……™……‰°Ú ®…M…‰∂…x… EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… ={…V… B¥…Δ x™…⁄x…i…®… V…“¥……h…÷EÚ ®±……x…“ +…{…i…x… (5.92%)

|……{i… Ω÷˛<«*

Ω˛±n˘“

<∫… ¥…π…« i… ®…±…x……b÷˜ ®…Â + v…EÚ ={…V…¥……±…‰ +C∫…‰∂…x… ∫…“ B±… 101 EÚ…  ¥…®……‰S…x…  EÚ™…… M…™……* Ω˛±n˘“ V…x…x…p˘¥™……Â EÚ… ∫…ΔEÚ±…x… B¥…Δ

E‰Ú]ı±……‰ÀM…M… ∫…‰ V…x…x…p˘¥™……Â EÚ… ®…⁄±™……ΔEÚx… ¶…“  ¥… ¶…z… E‰Úxp˘…Â ®…Â  EÚ™…… M…™……* P……‰±…“ ®…Â ={…V… E‰Ú +…v……Æ˙ {…Æ˙ +…Æ˙ BS… 427 (68.0 ]ıx…/

Ω‰˛C]ıÆ˙ ) ∫…“ BS… B°Ú ]ı“ 36 (30.4 ]ıx…/Ω‰˛C]ıÆ˙) {……∫…“P……]ı ®…Â, ±……±…… n÷˘ŒMM…Æ˙…±…… 27.9 ]ıx…/Ω‰˛C]ıÆ˙ ) Æ˙…<M…f¯ ®…Â {…Ω˛S……x…  EÚ™……* E÷Ú®……Æ˙M…ΔV…

®…Â Bx… b˜“ BS…-74 i…l…… Bx… b˜“ BS…-79 (GÚ®…∂…& 35  ]ıx…/Ω‰˛C]ıÆ˙ ) {…Ω˛±…“ {…C¥…i…… E‰Ú +xi…M…«i… +…∂……V…x…EÚ {…Ω˛S……x… EÚ“ M…™…“* {…Ω˛S……x…

 EÚ™…‰ ®…v™…®… {…CEÚi…… EÚ“ |…… ¥…Œπ]ı ®…Â Bx… b˜“ BS…-98 (42  ]ıx…/Ω‰˛C]ıÆ˙) EÚ“ {…Ω˛S……x… EÚ“ M…™…“ i…l……  Bx… b˜“ BS…-7 (35 ]ıx…/Ω‰˛C]ıÆ˙)

EÚ…‰ n‰˘Æ˙“ ∫…‰ {…EÚ V……x…‰¥……±…‰ ¥…M…« ®…Â {…Ω˛S……x… EÚ“ M…™…“*
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Ω˛±n˘“ ®…Â BEÚ ∫…“ ¥…“ ]ı“ EÚÆ˙x…‰ {…Æ˙ ÀS…i……{…i…±…“ ®…Â +…Æ˙ BS… 80 (42 ]ıx…/Ω‰˛C]ıÆ˙), EÚ…‰™…®§…i……‰Æ˙ ®…‰ ∫…“ B±… 101 (45.64 ]ıx…/Ω‰˛C]ıÆ˙),

v……‰±…“ ®…Â +…Æ˙ BS… 80 (6.70 ]ıx…/Ω‰˛C]ıÆ˙) EÚ®®……Æ˙{…±±…“ ®…Â +…Æ˙ BS… 9/90 (31]ıx…/Ω‰˛C]ıÆ˙) {……‰]ı…ΔM…“ ®…Â {…“ ]ı“ B∫… 55 (14.8 ]ıx…/Ω‰˛C]ıÆ˙)

{…÷Δ b˜§……Æ˙“ i…l…… Æ˙…<M…f¯ ®…Â ]ı“ ∫…“ {…“ 70 (GÚ®…∂…& 14.25 ]ıx…/Ω‰˛C]ıÆ˙,17.46 ]ıx…/Ω‰˛C]ıÆ˙) {……∫…“P……]ı ®…Â +…Æ˙ BS… 50 (51]ıx…/Ω‰˛C]ıÆ˙) x…¥…∫……Æ˙“

®…‰ +…Æ˙ BS… 9/90 (22.22 ]ıx…/Ω‰˛C]ıÆ˙) + v…EÚi…®… ={…V… +Δ EÚi… EÚ“* Ω˛±n˘“ EÚ“ +…<« <« ]ı“ ®…‰ {…xi…x…M…Æ˙ ®…Â {…“ ]ı“ 5 x…‰ 35.58 ]ıx…/

Ω‰˛C]ıÆ˙ + v…EÚi…®… ={…V… +Δ EÚi… EÚ“  V…∫…E‰Ú {…∂S……i… {…“ ]ı“-6 (29.12 ]ıx…/Ω‰˛C]ıÆ˙) +…i…… ΩÈ˛*

V…“ x <« +xi… GÚ™…… +v™…™…x… ®…Â Ω˛±n˘“ |…V…… i… {……‰]ı…ΔM…“ ®…‰ ]ı“ ∫…“ {…“ II (13.9 ]ıx…/Ω‰˛C]ıÆ˙) EÚ…®…Æ˙{…±±…“ ®…Â +…Æ˙ BS… 9/90 (30.3]ıx…/

Ω‰˛C]ıÆ˙),  ®…W……‰Æ˙®… ®…Â +…Æ˙ ∫…“ ]ı“-1(29]ıx…/Ω‰˛C]ıÆ˙), EÚ±™……h…“ ®…Â ®…‰M……]ıÆ˙®… Æ˙EÚ (30.5 ]ıx…/Ω‰˛C]ıÆ˙) + v…EÚi…®… ={…V… +Δ EÚi… EÚ“*

BEÚ“EfiÚi… {……‰π…h… |…§…xv…x… ®…Â GÚ®…∂…& {…÷Δ b˜§…… Æ˙ i…l…… Æ˙…<M…f¯ ®…Â + v…EÚi…®… Ω˛±n˘“ ={…V… (17.52 ]ıx…/Ω‰˛C]ıÆ˙ i…l…… 19.68 ]ıx…/Ω‰˛C]ıÆ˙ +Δ EÚi…

EÚ“ V…§… EÚ V…Ë ¥…EÚ |…§…xv…x… ®…Â + v…EÚi…®… ={…V… (27.2 ]ıx…/Ω‰˛C]ıÆ˙) i…l…… 1968 ]ıx…/Ω‰˛C]ıÆ˙ +Δ EÚi… EÚ“ V…§… EÚ V…Ë ¥…EÚ |…§…xv…x… ®…Â

+ v…EÚi…®… ={…V… 27.2 ]ıx…/Ω‰˛C]ıÆ˙) {……‰]ı…ΔM…“ ®…Â +Δ EÚi… EÚ“*

 b≈˜{… À∫…S……<« u˘…Æ˙… Ω˛±n˘“ EÚ“ V…±… +…¥…∂™…EÚi……+…Â EÚ… {…Æ˙“I…h… ®……x…EÚ“EÚÆ˙h… ®…Â,  n˘x… ®…Â BEÚ §……Æ˙ 80% {…“ <«  b≈˜{… À∫…S……<« EÚÆ˙x…‰ {…Æ˙

EÚ…‰™…Δ§…i……‰Æ˙ (64.2  EÚ O……®…/ {±……‰]ı) i…l…… EÚ…®…Æ˙{…±±…“ (29.8]ıx…/Ω‰˛C]ıÆ˙) + v…EÚi…®… ={…V… +Δ EÚi… EÚ“ V…§… EÚ E÷Ú®……Æ˙M…ΔV… ®…Â ={… Æ˙i…±…

À∫…S……<« 5 ∫…‰. ®…“. +…<«* b˜§±™…⁄ ∫…“ {…“ <« +x…÷{……i… 0.09 + v…EÚi…®… ={…V… (32 ]ıx…/Ω‰˛C]ıÆ˙) +Δ EÚi… EÚ“ *

EÚ…‰™…Δ§…i……‰Æ˙ ®…Â °ÚÆ˙ ]ıM…‰∂…x… {…Æ˙“I…h… ®…Â, + v…EÚi…®… ={…V… (59.11  EÚ O……®…/10m²) 100 % +…Æ˙ b˜“ B°Ú u˘…Æ˙… Ω˛}i…‰ ®…Â BEÚ §……Æ˙  b≈˜{…

À∫…S……<« ={…S……Æ˙ EÚÆ˙x…‰ {…Æ˙ +Δ EÚi… EÚ“ M…™…“*

§……‰x…‰ E‰Ú 60 i…l…… 90  n˘x……Â E‰Ú §……n˘ ®…fin˘… ®…Â ∫…⁄I®… {……‰π…h… 25  EÚ.O……®… /Ω‰˛C]ıÆ˙ EÚ“ n˘Æ˙ ®…Â i…l…… n˘…‰ §……Æ˙ {…k……Â {…Æ˙ ∫…⁄I®… {……‰π…h… 0.5%

EÚ“ n˘Æ˙ ®…Â  UÙb˜EÚx…‰ {…Æ˙ + v…EÚ ={…V… 55.18, i…l…… 55.96 ]ıx…/Ω‰˛C]ıÆ˙ |……{i… Ω÷˛<« V……‰ v……‰±…“ ®…Â  x…™…xj…h… EÚ“ i…÷±…x…… ®…Â 43.99]ıx…/Ω‰˛C]ıÆ˙

ΩÈ˛ V…§… EÚ {…÷Δ b˜§……Æ˙“ ®…Â ®…fin˘… ®…Â §……‰Æ˙…‰x… ±…M……x…‰ {…Æ˙ ={…V… 20.61]ıx…/Ω‰˛C]ıÆ˙ +Δ EÚi… EÚ“*

EÚ…‰™…Δ§…i……‰Æ˙ ®…Â ®……i…fi |…EÚxn˘…Â (35-40 O……®…) EÚ…‰ ∫…“v…‰ J…‰i… ®…Â Æ˙…‰{…h… EÚÆ˙x…‰ ∫…‰ + v…EÚi…®… ={…V… (67.64  EÚ.O……®… / {±……‰]ı) +Δ EÚi… EÚ“

 V…∫…E‰Ú {…∂S……i… ®……i…fi |…EÚxn˘…Â EÚ…‰ ]÷ıEÚb‰˜ (10-15 O……®…) EÚÆ˙E‰Ú J…‰i… (4 ]÷ıEÚb‰˜) ®…Â Æ˙…‰{…h… EÚÆ˙x…‰ {…Æ˙ 61.51  EÚ O……®… /{±……]ı) +…i…… ΩÈ˛

V…§… EÚ  S…xi……{…±±…“ ®…Â + v…EÚi…®… ∫……°Ú |…EÚxn˘…Â EÚ“ ={…V… ]ı“ 9 ®……i…fi |…EÚxn˘…Â (35-40 O……®… ) u˘…Æ˙… ∫…“v…‰ J…‰i… ®…Â Æ˙…‰{…h… EÚÆ˙x…‰ ∫…‰ 28.53

]ıx…/Ω‰˛C]ıÆ˙ |……{i… Ω÷˛<«  V…∫…E‰Ú {…∂S……i… ]ı“ 7 |……l… ®…EÚ ∞¸{… ∫…‰ {…⁄h…« ±…Δ§……<« E‰Ú |…EÚxn˘ 25-30 O……®… ∫…“v…‰ J…‰i… ®…Â Æ˙…‰{…h… (24.57 ]ıx…/Ω‰˛C]ıÆ˙)

EÚÆ˙x…‰ ∫…‰ |…{i… Ω÷˛<« V……‰ 2 x……‰b˜¥……±…‰ +xi… Æ˙i… §…“V…{……Ëv…‰ ∫…‰  ¶…z… l…“*

M…÷h…¥…k……¥……±…“ ∂…÷πEÚ Ω˛±n˘“ x™…⁄x…i…®… Ω˛…x…“ E‰Ú ∫……l… |……{i… Ω˛…‰x…‰ E‰Ú ±…B Ω˛±n˘“ EÚ…‰ 60  ®…x…]ı ¶……{… ®…Â {…EÚ…x…… {…™……«{i… Ω˛…‰i…… ΩÈ˛ i…l…… {……x…“

®…Â =§……±…EÚÆ˙ V……‰ J…i…Æ˙x……EÚ ΩÈ˛, ∫…÷J…x… E‰Ú ∫…®…™… ®…Â EÚ…‰<« ®…Ω˛i¥…{…⁄h…« +xi…Æ˙ x…Ω˛” Ω˛…‰i…… ΩÈ˛* ∫…⁄J…x…‰ EÚ“ +{…‰I…… <∫…“ Æ˙“ i… ®…Â {…k……Â {…Æ˙

|……‰ {…EÚ…‰x…V……‰±… (0.1%) EÚ…‰ 45 i…l…… 50  n˘x……Â ®…Â  UÙb˜EÚx…… {…h…« n˘…M… EÚ®… EÚÆ˙x…‰ ®…Â (19.33 {…“ V…“ +…<«) i…l…… {…h…« §±……‰S… EÚ®… EÚÆ˙x…‰

®…Â (13.34 {…“ V…“ +…<«) =ii…®… ={…S……Æ˙ ΩÈ˛ V……‰ +x…÷{…S…… Æ˙i…  x…™…xj…h… 61.56 {…“V…“ +…<« EÚ“ i…÷±…x…… ®…Â EÚ…‰™…Δ§…i……‰Æ˙ ®…Â + v…EÚi…®… ={…V…

|……{i… Ω÷˛<«* ™…Ω˛” ={…S……Æ˙ E÷Ú®……Æ˙M…ΔV… ®…Â ¶…“ |…¶……¥…“ ΩÈ˛ i…l…… {…h…« n˘…M… (28.40) B¥…Δ {…h…« §±……‰S… (28.5) EÚ… x™…⁄x…i…®… +…{…i…x… +Δ EÚi…  EÚ™……

i…l…… Ω‰˛C∫……EÚ…‰x……W……‰±… ={…S……Æ˙ ®…Â (0.10%) §……‰x…‰ E‰Ú 45 i…l…… 90  n˘x……Â ®…Â EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… |…EÚxn˘ ={…V… (15.16 ]ıx…/Ω‰˛C]ıÆ˙) +Δ EÚi…

EÚ“*
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¥… fiI… ®…∫……±… ‰

¥…fiI… ®…∫……±…‰ V…Ë∫…‰ V……™…°Ú±…, n˘…±…S…“x…“, EËÚ ∫…™…… i…l…… ±……ÈM… E‰Ú V…x…x…p˘¥™……Â EÚ… ∫…ΔEÚ±…x… EÚÆ˙E‰Ú n˘…{……‰±…“ B¥…Δ {…“ S…{…∫…<« ®…Â +x…÷Æ˙I…h…

S… Æ˙j……ΔEÚx… i…l…… EËÚ]ı±……‰ M…ΔM…  EÚ™…… V……i…… ΩÈ˛* ±……ÈM… EÚ… +E∫…‰∂…x… B∫… B 13 {…“ S…{…Æ˙…<« ®…Â =SS…i…®… ΩÈ˛ i…l…… + v…EÚi…®… >ƒS……<« (8.43  ®…),

∂…÷πEÚÚ ®…÷E÷Ú±……Â EÚ“ ={…V… (4.50  EÚ O……®… / {…‰b˜) i…l…… ®…÷E÷Ú±……Â EÚ… i…‰±… ±……ÂEÚ±… S…ËEÚ EÚ“ +{…‰I…… 6.78% +Δ EÚi… EÚ“ M…™…“* {…“ S…{…Æ˙…<«

®…Â V……™…°Ú±… E‰Ú +C∫…‰∂…x……Â EÚ… ®…⁄±™……ΔEÚx… EÚÆ˙x…‰ {…Æ˙ B®… B°Ú 4 x…‰ + v…EÚi…®… °Ú±…/{…‰b˜ (940-25), >ƒS……<«, ¥…W…x… (75.30 O……®…)

i…l…… + v…EÚi…®… ∂…÷πEÚ V…… ¥…j…“ ={…V… (419.59 EÚ O……®… /{…‰b˜) +Δ EÚi… EÚ“*

{…“ S…{…Æ˙…<« ®…Â  EÚ™…‰ ∫…“ ¥…“ ]ı“ ®…Â ±……ÈM… E‰Ú x……Ë V…“x… |…EÚ…Æ˙…Â ®…Â B∫… B 3 |…EÚ…Æ˙ x…‰ ∂…÷πEÚ EÚ±…“/ {…‰b˜ (2.95/ {…‰b˜) EÚ“ o˘Œπ]ı ®…Â +…∂……V…x…EÚ

n‰˘J…  ±…™……* V……™…°Ú±… E‰Ú ∫…Δ§…xv… ®…Â UÙ& +C∫…‰∂…x……Â ®…Â ∫…‰ B 9/ 150 x…‰ + v…EÚi…®… {……Ëv……Â EÚ“ >ƒS……<« (2.12 ®…“]ıÆ˙) i…x…… EÚ… ¥™……∫… 1.96

∫…‰ ®…“. +Δ EÚi… EÚ“ i…l…… + v…EÚi…®… |…Æ˙…‰Ω˛…‰Δ 20.50 +Δ EÚi…  EÚ™……*  {…“ S…{…Æ˙…<« ®…Â n˘…±…S…“x…“ +C∫…‰∂…x……Â ®…Â ∫…“. ¥…“ 5 x…‰ + v…EÚi…®… ∂…÷÷πEÚ

UÙ…±… ={…V… 545 O……®… / {……Ëv…… +Δ EÚi… EÚ“* EËÚ ∫…™…… ®…Â ∫…“ ¥…“ ]ı“ E‰Ú +x…÷∫……Æ˙ V…“x… |…EÚ…Æ˙ E‰Ú E‰Ú ¥…“ ∫…“ ]ı“ B∫… BS… +…<« x…‰ + v…EÚi…®…

¥™……∫… (36.25 ∫….‰ ®…“.) +Δ EÚi…  EÚ™……  i…l…… i…‰±… |… i…∂…i… 7.34% ΩÈ˛  V…∫…E‰Ú {…∂S……i…¬ +…i…… ΩÈ˛ E‰Ú E‰Ú ¥…“ ∫…“ ]ı“ B∫… BS…2 x…‰ (GÚ®…∂…&

35.50 ∫…‰ ®…“. i…l…… 7.12%) +Δ EÚi… EÚ“*

V…“Æ ˙ …

V…M…÷n˘…x… ®…Â  EÚ™…‰ BEÚ ∫…“ ¥…“ ]ı“ ®…Â ∫…“ ™…÷ B®…-11, ∫…“ ™…÷ B®…- 10 x…‰ + v…EÚ ={…V… (840,743 i…l…… 736  EÚ. O……®… /Ω‰˛C]ıÆ˙ ) |……{i…

Ω÷˛B* V……‰ GÚ®…∂…& S…ËEÚ EÚ“ V…“ ∫…“-2 ∫…‰ + v…EÚi…®… ΩË˛* V…§… EÚ +V…®…‰Æ˙ EÚ“ V…“Æ˙… 10(486   EÚ. O……®… /Ω‰˛C]ıÆ˙ ) +Δ EÚi… EÚ“* i…“x… ¥…π…«

E‰Ú (2009-2012) +…Ë∫…i… E‰Ú +x…÷∫……Æ˙ ®…v™…®… §……π{…∂…“±… i…‰±… +Δ EÚi…  EÚ™…… V…§… EÚ ∫…“ ™…÷ B®… 13  ®…Â ®…v™…®… §……π{…∂…“±… i…‰±… EÚ“ ®……j……

EÚ…‰ + v…EÚi…®…(3.57%) n‰˘J…  ±…™……*  V…∫…E‰Ú {…∂S……i… ∫…“ ™…÷ B®… 9(3.56%) i…l…… +…Æ˙ <W…b˜ 209(3.43%) EÚ…‰ +Δ EÚi…  EÚ™……*

∫…… Ë°Ú

v……‰±…“ ®…Â V…x…x…p˘¥™… +C∫…‰∂…x… +…Æ˙ B°Ú 27, E÷Ú®……ÆΔ˙M…V… ®…Â Bx… b˜“ B°Ú 46, Bx… b˜“ B°Ú 51 i…l…… B®… b˜“ B°Ú 67 EÚ…‰ ∏…‰π`ˆ =i{……n˘EÚ

E‰Ú ∞¸{… ®…Â +Δ EÚi…  EÚ™…… M…™……* ∫……Ë°Ú E‰Ú n˘…‰ =SS… ={…V…¥……±…“ |…EÚ…Æ˙ +…<« <« ]ı“ BS… B°Ú 151 (2104  EÚ. O……®… / Ω‰˛C]ıÆ˙) i……l…… BS…

B°Ú 212 (1987  EÚ O……®… /Ω‰˛C]ıÆ˙ ) 27% i…l……  Ω˛∫……Æ˙ BS… B°Ú-33 (S…‰EÚ) E‰Ú 14.9% ∫…“ ¥…“ ]ı“ EÚ…‰ §…f¯…  n˘™……* V……‰§…x…Æ˙˙ ®…Â  EÚ™…‰

∫…“ ¥…“ ]ı“ ®…Â B°Ú Bx… B±… 43(1825  EÚ O……®… /Ω‰˛C]ıÆ˙) EÚ…‰ ={…V… EÚ“ o˘Œπ]ı ∫…‰ +…∂……V…x…EÚ n‰˘J…… M…™……* ¥…π…« 2012 ®…Â |……ÆΔ˙¶…  EÚ™…‰

M…™…‰ ∫…“ ¥…“ ]ı“ {…Æ˙“I…h… ®…Â {…xi…x…M…Æ˙ B°Ú Bx… B±… 51(3043  EÚ O……®… /Ω‰˛C]ıÆ˙) E÷Ú®……Æ˙M…ΔV…, +V…®…‰Æ˙ i…l…… V…§…±…{…⁄Æ˙ (={…V… 1336  EÚ.

O……®… /Ω‰˛C]ıÆ˙ ), GÚ®…∂…& 4342  EÚ. O……®… /Ω‰˛C]ıÆ˙, 1618  EÚ. O……®… /Ω‰˛C]ıÆ˙ ) i…l…… V…M…÷n˘…x… ®…Â (1299  EÚ. O……®… / Ω‰˛C]ıÆ˙ +Δ EÚi…  EÚ™……

M…™……* {…“ V…“ {…“ +…Æ˙ §……™……‰°Ú…‰®…÷«±…‰∂…x∫… EÚ… +SUÙ… |…¶……¥… §…“V……Â EÚ…‰ B°Ú E‰Ú 14 (1020  EÚ. O……®… /Ω‰˛C]ıÆ˙ ) Æ˙…<M…f¯ ®…Â §…“V… ={…S……Æ˙

u˘…Æ˙… |……{i… ΩÈ˛* ∫……È°Ú ®…Â M…÷h…¥…k…… ®…⁄±™……ΔEÚx… {…Æ˙“I…h… EÚÆ˙x…‰ {…Æ˙ + v…EÚi…®… §……π{…∂…“±… i…‰±… 2.43% B°Ú Bx… B±… 46 ®…Â +Δ EÚi…  EÚ™……*

 l…™……®…“l……‰C∫…®… 25 WG 0.0084 % EÚ…‰ §…“V… E‰Ú ¥……∫{… Ω˛… x… EÚ®… (7.44%) EÚÆ˙x…‰ ®…Â  i…“x… ™…… 7  n˘x……Â E‰Ú §……n˘   UÙb˜EÚx…‰ i…l…… =i{……n˘x…

®…Â V…M…÷n˘…x… ®…Â 2029  EÚ. O……®… / Ω‰˛C]ıÆ˙ ={…V… +Δ EÚi…  EÚ™……*
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®…‰l…“

+C∫…‰∂…x… B°Ú V…“ E‰Ú 48 ®…Â  EÚ™…‰ M…™…‰ ∫…“ ¥…“ ]ı“ ®…Â + v…EÚi…®… ={…V… +V…®…‰Æ˙  (2295  EÚ. O……®… / Ω‰˛C]ıÆ˙), {…xi…x…M…Æ˙ ( 1805  EÚ.

O……®… / Ω‰˛C]ıÆ˙), x…¥…∫……Æ˙“ (1104  EÚ. O……®…/ Ω‰˛C]ıÆ˙), Æ˙…<M…f¯ ( 978  EÚ. O……®…/ Ω‰˛C]ıÆ˙), +Δ EÚi… EÚ“ V…§… EÚ B°Ú V…“ E‰Ú 49 x…‰ + v…EÚi…®…

={…V… V…M…÷n˘…x… (2049 EÚ. O……®…/ Ω‰˛C]ıÆ˙), =n˘™…{…÷Æ˙ (1562  EÚ. O……®…/ Ω‰˛C]ıÆ˙) i…l…… v……‰±…“ (1750  EÚ. O……®…/ Ω‰˛C]ıÆ˙) +Δ EÚi… EÚ“* <∫…

{…Æ˙“I…h… ®…Â E÷Ú®……Æ˙M…ΔV… E‰Ú B°Ú V…“ E‰Ú 39 x…‰ E÷Ú®……Æ˙M…ΔV… ®…Â 1492  EÚ. O……®…/ Ω‰˛C]ıÆ E‰Ú ∫……l… +…∂……V…x…EÚ n‰˘J…  ±…™……* V……‰§…x…Æ˙ ®…Â  EÚ™…‰

M…™…‰ +…<« <« ]ı“ ®…Â ®…‰l…“ +C∫…‰∂…x……Â ®…Â i…“x… ¥…π…« EÚ“ +¥… v… ®…Â =SS…i…®… n˘I…i…… ™…⁄ B®… 126 (2376.92  EÚ. O……®…/ Ω‰˛C]ıÆ)˙ ®…Â n‰˘J… ±…“*

 Ω˛∫……Æ˙ ®…Â  EÚ™…‰ M…™…‰ +…<« <« ]ı“ ®…Â BS… B®… 425  (3015  EÚ. O……®…/ Ω‰˛C]ıÆ˙) x…‰ + v…EÚi…®… ={…V… +Δ EÚi… EÚ“  V…∫…E‰Ú {…∂S……i…¬ +…i…… ΩË˛

BS… B®… 257 (2895  EÚ. O……®…/ Ω‰˛C]ıÆ˙ V…§… EÚ {…“ B®… (∫…“) -1 (2798.99  EÚ. O……®…/ Ω‰˛C]ıÆ˙ {…xi…x…M…Æ˙ ®…Â =SS…i…®… =i{……n˘EÚ ΩË˛* V……‰§…x…Æ˙

®…Â ®…‰l…“ +C∫…‰∂…x…Â ™…÷ B®… 301 i…l…… ™…÷ B®… 112 EÚ…‰ ∂…÷πEÚ ∫…¡ V…“x… |…EÚ…Æ˙ E‰Ú ∞¸{… ®…Â {…Ω˛S……x…  EÚ™…… M…™……* {…“ V…“ {…“ +…Æ˙ §……™……‰

°Ú…‰®…÷«±…‰∂…x∫… EÚ… ®…Ω˛i¥…{…⁄h…« M…÷h…n˘…™…“ |…¶……¥… §…“V……Â EÚ…‰ B°Ú V…“ E‰Ú 14 + B°Ú B±… 18 ={…S……Æ˙ EÚÆ˙x…‰ {…Æ˙ M…÷Δ]⁄ıÆ˙, E÷Ú®……Æ˙M…ΔV… i…l……  Ω˛∫……Æ˙

®…Â GÚ®…∂…& 1117.5 EÚ. O……®…/ Ω‰˛C]ıÆ˙, 1591  EÚ. O……®…/ Ω‰˛C]ıÆ˙, 1963  EÚ. O……®…/ Ω‰˛C]ıÆ˙ |……{i… Ω÷˛<«*

v… x…™……

¥…π…« 2012 ®…Â  EÚ™…‰ M…™…‰ ∫…“ ¥…“ ]ı“ ®…Â v… x…™…… EÚ“ ={…V… ®…Â 1220 ∫…‰ 2868  EÚ. O……®…/ Ω‰˛C]ıÆ˙ +xi…Æ˙ Ω˛…‰i…‰ ΩË˛, ∫…®…Œx¥…i… E‰Úxp˘…Â ®…Â {…Ω˛˛S……x…

 EÚ™…‰ +∂……V…x…EÚ |… ¥…Œπ]ı™……Δ M…÷Δ]⁄ıÆ˙ ®…Â ∫…“ +…‰ +…Æ˙ 46 (1233 EÚ. O……®…/ Ω‰˛C]ıÆ˙), +V…®…‰Æ˙ ®…Â ∫…“ +…‰ +…Æ˙ 44 ( 1589  EÚ. O……®…/ Ω‰˛C]ıÆ˙),

E÷Ú®……Æ˙M…ΔV… ®…Â ∫…“ +…‰ +…Æ˙ 38 (1527  EÚ. O……®…/ Ω‰˛C]ıÆ˙),x…¥…∫……Æ˙“ ®…Â ∫…“ +…‰ +…Æ˙ 56 (1220  EÚ. O……®…/ Ω‰˛C]ıÆ˙), =n˘™…{…÷Æ˙ ®…Â ∫…“ +…‰

+…Æ˙ 48 (1423  EÚ. O……®…/ Ω‰˛C]ıÆ˙), i…l…… V…§…±…{…÷Æ˙ ®…Â ∫…“ +…‰ +…Æ˙ 40 ( 2868  EÚ. O……®…/ Ω‰˛C]ıÆ˙),  Ω˛∫……Æ˙ ®…Â ∫…“ +…‰ +…Æ˙ 41 i…l…… v……‰±…“

®…Â ∫…“ +…‰ +…Æ˙ 54 (2105 EÚ. O……®…/ Ω‰˛C]ıÆ˙) l…“*

{…h…« ={…™……‰M… E‰Ú  ±…™…‰ v… x…™…… EÚ“ ∫…“ ¥…“ ]ı“ EÚÆ˙x…‰ {…Æ˙ ( i…“x… ¥…π…« E‰Ú {……Ëv……Â ®…Â) + v…EÚi…®… ={…V… EÚ…‰™…Δ§…i……‰Æ˙ ®…Â V…“x… |…EÚ…Æ˙ ∫…“ B∫…

38 ( 4.28  EÚ. O……®…/ {±……‰]ı˙) ®…Â +Δ EÚi… EÚ“ V…§… EÚ B±… ∫…“ ∫…“ -232 x…‰ + v…EÚi…®… Ω˛Æ‰˙ {…h…« ={…V… M…÷Δ]⁄ıÆ˙ ®…Â 2.59 ]ıx…/ Ω‰˛C]ıÆ˙ +Δ EÚi…

EÚ“*  Ω˛∫……Æ˙ ®…Â v… x…™…… E‰Ú §…“V……Â E‰Ú  ±…™…‰ (i…“x… ¥…π…« ∫…‰ +… v…EÚ ) +…<« <« ]ı“ EÚÆ˙x…‰ {…Æ˙ b˜“ BS… -281 i…l…… b˜“ BS… 314 EÚ…‰ +…∂……V…x…EÚ

n‰˘J…  ±…™……* V……‰§…x…Æ˙ ®…Â ∂…÷∞¸  EÚ™…‰ +…<« <« ]ı“ ®…Â ™…⁄ b˜“ 123 (2071  EÚ. O……®…/ Ω‰˛C]ıÆ˙) x…‰ + v…EÚi…®… ={…V… +Δ EÚi… EÚ“* v… x…™…… E‰Ú

x…™…‰ +…<« <« ]ı“ ¥…π…« 2012 ®…Â V…M…÷n˘…x…, M…÷Δ]⁄ıÆ˙, E÷Ú®……Æ˙M…ΔV… ®…Â |……ÆΔ˙¶… EÚ“ i…l…… + v…EÚi…®… ={…V…  ¥… ¶…z… E‰Úxp˘…Â E‰Ú GÚ®…∂…& V…‰ ∫…“ +…Æ˙

389 ( 1301 EÚ. O……®…/ Ω‰˛C]ıÆ), B±… ∫…“ ∫…“ 268 (1174  EÚ. O……®…/ Ω‰˛C]ıÆ), Bx… b˜“ ∫…“ +…‰ +…Æ˙ 101 (1527  EÚ. O……®…/ Ω‰˛C]ıÆ) ®…Â

+Δ EÚi…  EÚ™…… M…™……* V……‰§…x…Æ˙ ®…Â M…÷h…¥…k…… ®…⁄±™……ΔEÚx… {…Æ˙“I…h… ®…Â ∫…“ +…‰ +…Æ˙ 48 §……π{…∂…“±… i…‰±… EÚ“ ®……j…… (0.6%) ®…Â {…Ω˛±…‰ +…™……˛  V…∫…E‰Ú

{…∂S……i…¬ ∫…“ +…‰ +…Æ˙ 44 (0.58%) +ÉiÉÉ ½èþ*+ÉiÉÉ ½èþ*+ÉiÉÉ ½èþ*+ÉiÉÉ ½èþ*+ÉiÉÉ ½èþ* V……‰§…x…Æ˙ ®…Â +…<« <« ]ı“ {…Æ˙“I…h… ®…Â + v…EÚi…®… §……π{…∂…“±… i…‰±… 0.45% ªÉÖ b÷Ò 411 ¨Éå näùJÉ
Ê±ÉªÉÉ ÊVÉºÉEäò {É¶SÉÉiÉÂ 0.40% ªÉÖ b÷Ò 61 iÉlÉÉ ªÉÖ b÷Ò 82 +ÉiÉÉ ½èþ*

¶ÉÖ¹Eò ºÉÚSÉxÉÉ+Éå Eäò +ÉvÉÉ®ú {É®ú ]õÒ +Éä B±É, BºÉ BºÉ 1 iÉlÉÉ BºÉ ]õÒ 1, ªÉÖ b÷Ò 13, ªÉÖ b÷Ò 112, ªÉÖ b÷Ò 436 iÉlÉÉ +É®ú ºÉÒ +É®ú - 684 EòÉä
VÉÉä¤ÉxÉ®ú ̈ Éå ¶ÉÖ¹Eò +É´ÉºlÉÉ ̈ Éå ¦ÉÒ ́ ÉÉÆUôxÉÒªÉ näùJÉ Ê±ÉªÉÉ* BxÉ b÷Ò ºÉÒ +Éä +É®ú 37 (27.73 OÉÉ¨É / {ÉÉèvÉÉ) iÉlÉÉ BxÉ b÷Ò ºÉÒ +Éä +É®ú 36 ( 27.

63 OÉÉ¨É / {ÉÉèvÉÉ) EòÉä EÖò¨ÉÉ®úMÉÆVÉ ¨Éå IÉÉ®úÒªÉ MÉÖhÉ ¨Éå ºÉÁ |ÉEòÉ®ú {É½þSÉÉxÉ ÊEòªÉÉ MÉªÉÉ*
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vÉÉä±ÉÒ ̈ Éå 144 VÉxÉxÉpù´ªÉ Eäò +xiÉMÉÇiÉ 110 VÉxÉxÉpù´ªÉÉå Eäò iÉxÉÉ Uäônù ®úÉäMÉ Eäò |ÉÊiÉ º´ÉÉ¦ÉÉÊ´ÉEò +´ÉºlÉÉ ̈ Éå +ÊvÉEò |ÉÊiÉ®úÉävÉEò näùJÉÉ MÉªÉÉ iÉlÉÉ
<ºÉ ®úÉäMÉ ºÉä ºÉÆ¤ÉÎxvÉiÉ +Éä®úMÉÉÊxÉWÉ¨É EòÉä ÊEòºÉÉxÉÉå Eäò {±ÉÉä]õ ¨Éå |ÉÉä]õÉä̈ ÉÉ<ºÉäºÉ ¨ÉÉGòÉäº{ÉÉä®úÉ Eäò °ü{É ¨Éå {É½þSÉÉxÉ ÊEòªÉÉ MÉªÉÉ*

BEò {É®úÒIÉhÉ ¨Éå vÉÊxÉªÉÉ ¨Éå VÉèÊ´ÉEò JÉÉnù uùÉ®úÉ {ÉÉä¹ÉhÉ näùxÉä {É®ú BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ xÉä ®úÉ<MÉfø iÉlÉÉ vÉÉä±ÉÒ ( 1610 ÊEò. OÉÉ¨É/ ½äþC]õ®ú
+ÊvÉEòiÉ¨É ={ÉVÉ +ÆÊEòiÉ ÊEòªÉÉ* MÉÖÆ]Úõ®ú ¨Éå BxÉ {ÉÒ Eäò 45: 40: 20 ÊEò. OÉÉ¨É / ½äþC]õ®ú + VÉÒ B 10 {ÉÒ {ÉÒ B¨É ¤ÉÒVÉ ¤ÉÉäxÉä Eäò 20 ÊnùxÉ iÉEò
ÊUôb÷EòxÉä ºÉä ºÉ¨ÉªÉäiÉ®ú ¨Éå +ÊvÉEòiÉ¨É vÉÊxÉªÉÉ Eäò {ÉkÉÉå EòÉ =i{ÉÉnùxÉ +ÆÊEòiÉ ÊEòªÉÉ VÉ¤ÉÊEò EòÉäªÉ¨¤ÉiÉÉä®ú ¨Éå BxÉ {ÉÒ Eäò 30 :40 :20 ÊEò. OÉÉ¨É
/ ½äþC]õ® + VÉÒ B 15 {ÉÒ {ÉÒ B¨É ¤ÉÖ+É<Ç Eäò 20 ÊnùxÉÉå Eäò ¤ÉÉnù +ÊvÉEòiÉ¨É {ÉhÉÇ EòÒ ={ÉVÉ {ÉÆVÉÒEÞòiÉ EòÒ* ¤ÉÉªÉÉä¡òÉä̈ ÉÖÇ±Éä¶ÉxÉ B¡ò Eäò 14 xÉä MÉÖÆ]Úõ®ú
¨Éå +ÊvÉEòiÉ¨É ={ÉVÉ 1166.5 ÊEò. OÉÉ¨É / ½äþC]õ®, ®úÉ<ÇMÉfø ¨Éå 990 ÊEò. OÉÉ¨É / ½äþC]õ®, EòÉäªÉ¨¤ÉiÉÉä®ú ¨Éå 700 ÊEò. OÉÉ¨É / ½äþC]õ® +ÆÊEòiÉ EòÒ
VÉ¤ÉÊEò ºlÉÉxÉÒªÉ EòÎ±]õ´ÉÉ®ú |ÉVÉÉÊiÉ (Ê½þºÉÉ®ú +ÉxÉxnù) EòÉ =i{ÉÉnùxÉ Ê½þºÉÉ®ú ¨Éå +ÊvÉEòiÉ¨É ={ÉVÉ (1745 ÊEò. OÉÉ¨É / ½äþC]õ®) +ÆÊEòiÉ EòÒ iÉlÉÉ
VÉMÉÖnùÉxÉ B´ÉÆ +VÉ¨Éä®ú ¨Éå ¤ÉÉªÉÉä¡òÉä̈ ÉÖÇ±Éä¶ÉxÉ b÷É±ÉxÉä ºÉä EòÉä<Ç ±ÉÉ¦ÉEòÉ®úÒ |É¦ÉÉ´É xÉ½þÓ ÊnùJÉÉ<Ç {Éb÷É*

iÉ ä< ÇºÉ´ÉÓ EòÉªÉ Ç¶ÉÉ±ÉÉ ¨É å Ê´ÉºiÉÉ® ú +Ê¦ÉªÉxiÉÉ+Éå EòÉ ä +xiÉÊ®úiÉ Eò®úxÉ ä Eäò Ê±ÉªÉ ä ºÉ ÆºiÉ ÖiÉ iÉEòxÉÒÊEòªÉÉ ÆiÉ ä< ÇºÉ´ÉÓ EòÉªÉ Ç¶ÉÉ±ÉÉ ¨É å Ê´ÉºiÉÉ® ú +Ê¦ÉªÉxiÉÉ+Éå EòÉ ä +xiÉÊ®úiÉ Eò®úxÉ ä Eäò Ê±ÉªÉ ä ºÉ ÆºiÉ ÖiÉ iÉEòxÉÒÊEòªÉÉ ÆiÉ ä< ÇºÉ´ÉÓ EòÉªÉ Ç¶ÉÉ±ÉÉ ¨É å Ê´ÉºiÉÉ® ú +Ê¦ÉªÉxiÉÉ+Éå EòÉ ä +xiÉÊ®úiÉ Eò®úxÉ ä Eäò Ê±ÉªÉ ä ºÉ ÆºiÉ ÖiÉ iÉEòxÉÒÊEòªÉÉ ÆiÉ ä< ÇºÉ´ÉÓ EòÉªÉ Ç¶ÉÉ±ÉÉ ¨É å Ê´ÉºiÉÉ® ú +Ê¦ÉªÉxiÉÉ+Éå EòÉ ä +xiÉÊ®úiÉ Eò®úxÉ ä Eäò Ê±ÉªÉ ä ºÉ ÆºiÉ ÖiÉ iÉEòxÉÒÊEòªÉÉ ÆiÉ ä< ÇºÉ´ÉÓ EòÉªÉ Ç¶ÉÉ±ÉÉ ¨É å Ê´ÉºiÉÉ® ú +Ê¦ÉªÉxiÉÉ+Éå EòÉ ä +xiÉÊ®úiÉ Eò®úxÉ ä Eäò Ê±ÉªÉ ä ºÉ ÆºiÉ ÖiÉ iÉEòxÉÒÊEòªÉÉ Æ

1. <±……™…S…“ ®…⁄±… U‰Ùn˘EÚ E‰Ú |…§…xv…x… ®…Â Bxb˜…‰®……‰{……l……‰V… x…EÚ ∫…⁄j…EfiÚ ®…™……Â EÚ… |…™……‰M… * UÙ…‰]ı“ <±……™…S…“ ({……®{……b÷˜®…{……Æ˙…)

2. V…Ë ¥…EÚ ={…V……Â E‰Ú ∫……l… EÚ…±…“  ®…S…« E‰Ú ∂…±EÚ EÚ“]ı…Â EÚ… |…§…xv…x… ({……®{……b÷˜®…{……Æ˙…)

33333..... ½þ±nùÒ Eäò Ê±ÉªÉä ¡òÌ]õMÉä¶ÉxÉ iÉEòxÉÒEòÒ (EòÉäªÉ¨¤ÉiÉÉä®ú)½þ±nùÒ Eäò Ê±ÉªÉä ¡òÌ]õMÉä¶ÉxÉ iÉEòxÉÒEòÒ (EòÉäªÉ¨¤ÉiÉÉä®ú)½þ±nùÒ Eäò Ê±ÉªÉä ¡òÌ]õMÉä¶ÉxÉ iÉEòxÉÒEòÒ (EòÉäªÉ¨¤ÉiÉÉä®ú)½þ±nùÒ Eäò Ê±ÉªÉä ¡òÌ]õMÉä¶ÉxÉ iÉEòxÉÒEòÒ (EòÉäªÉ¨¤ÉiÉÉä®ú)½þ±nùÒ Eäò Ê±ÉªÉä ¡òÌ]õMÉä¶ÉxÉ iÉEòxÉÒEòÒ (EòÉäªÉ¨¤ÉiÉÉä®ú)
4..... ½þ±nùÒ ̈ Éå VÉèÊ´ÉEò {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)½þ±nùÒ ̈ Éå VÉèÊ´ÉEò {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)½þ±nùÒ ̈ Éå VÉèÊ´ÉEò {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)½þ±nùÒ ̈ Éå VÉèÊ´ÉEò {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)½þ±nùÒ ̈ Éå VÉèÊ´ÉEò {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)
5..... ½þ±nùÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ½þ±nùÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ½þ±nùÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ½þ±nùÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ½þ±nùÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ
6..... vÉÊxÉªÉÉ ¨Éå VÉèÊ´ÉEò JÉÉnù uùÉ®úÉ {ÉÉä¹ÉhÉ |ÉnùÉxÉ (EòÉäªÉ¨¤ÉiÉÉä®ú B´ÉÆ MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ¨Éå VÉèÊ´ÉEò JÉÉnù uùÉ®úÉ {ÉÉä¹ÉhÉ |ÉnùÉxÉ (EòÉäªÉ¨¤ÉiÉÉä®ú B´ÉÆ MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ¨Éå VÉèÊ´ÉEò JÉÉnù uùÉ®úÉ {ÉÉä¹ÉhÉ |ÉnùÉxÉ (EòÉäªÉ¨¤ÉiÉÉä®ú B´ÉÆ MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ¨Éå VÉèÊ´ÉEò JÉÉnù uùÉ®úÉ {ÉÉä¹ÉhÉ |ÉnùÉxÉ (EòÉäªÉ¨¤ÉiÉÉä®ú B´ÉÆ MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ¨Éå VÉèÊ´ÉEò JÉÉnù uùÉ®úÉ {ÉÉä¹ÉhÉ |ÉnùÉxÉ (EòÉäªÉ¨¤ÉiÉÉä®ú B´ÉÆ MÉÖÆ]Úõ®ú)
7. vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ +{ÉäIÉÉªÉå (EòÉäªÉ¨¤ÉiÉÉä®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ +{ÉäIÉÉªÉå (EòÉäªÉ¨¤ÉiÉÉä®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ +{ÉäIÉÉªÉå (EòÉäªÉ¨¤ÉiÉÉä®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ +{ÉäIÉÉªÉå (EòÉäªÉ¨¤ÉiÉÉä®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ +{ÉäIÉÉªÉå (EòÉäªÉ¨¤ÉiÉÉä®ú)
8..... vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ |É´ÉvÉÇxÉ(MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ |É´ÉvÉÇxÉ(MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ |É´ÉvÉÇxÉ(MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ |É´ÉvÉÇxÉ(MÉÖÆ]Úõ®ú)vÉÊxÉªÉÉ ̈ Éå ºÉÚI¨É {ÉÉä¹ÉhÉ |É´ÉvÉÇxÉ(MÉÖÆ]Úõ®ú)
9..... vÉÊxÉªÉÉ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)vÉÊxÉªÉÉ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)vÉÊxÉªÉÉ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)vÉÊxÉªÉÉ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)vÉÊxÉªÉÉ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)
10..... VÉÒ®úÉ EòÒ ¨±ÉÉxÉÒ iÉlÉÉ ¤±ÉÉ<]õ ®úÉäMÉ EòÉ |É¤ÉxvÉxÉ (VÉMÉÖnùÉxÉ)VÉÒ®úÉ EòÒ ¨±ÉÉxÉÒ iÉlÉÉ ¤±ÉÉ<]õ ®úÉäMÉ EòÉ |É¤ÉxvÉxÉ (VÉMÉÖnùÉxÉ)VÉÒ®úÉ EòÒ ¨±ÉÉxÉÒ iÉlÉÉ ¤±ÉÉ<]õ ®úÉäMÉ EòÉ |É¤ÉxvÉxÉ (VÉMÉÖnùÉxÉ)VÉÒ®úÉ EòÒ ¨±ÉÉxÉÒ iÉlÉÉ ¤±ÉÉ<]õ ®úÉäMÉ EòÉ |É¤ÉxvÉxÉ (VÉMÉÖnùÉxÉ)VÉÒ®úÉ EòÒ ¨±ÉÉxÉÒ iÉlÉÉ ¤±ÉÉ<]õ ®úÉäMÉ EòÉ |É¤ÉxvÉxÉ (VÉMÉÖnùÉxÉ)
11 ¨ÉälÉÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)¨ÉälÉÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)¨ÉälÉÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)¨ÉälÉÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)¨ÉälÉÒ ̈ Éå BEòÒEÞòiÉ {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ (vÉÉä±ÉÒ)
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	 The  All India Coordinated Research Project 
on Spices (AICRPS) located in Kerala with its head 
quarters at IISR, Kozhikode  is giving emphasis on 
12 major spices at (19 regular, 8 co opting and 7 vol-
untary centres ) spread over 21 states of the country 
representing various agro climatic zones suitable for 
spices. The number of centres working in manda-
tory crops include black pepper (10 centres, small 
cardamom (4 centres), large cardamom (2 centres), 
Ginger (14 centres),Turmeric (13 centres), Corian-
der (12 centres), fennel (9 centres), fenugreek (11 
centres), Tree spices nutmeg, clove, cinnamon (3 
centres each). The annual budget for the year, 2012-
13 was around (Rs 625 lakhs as ICAR share.  There 
are 97 projects   handled by scientists supported by 
technical /auxiliary staff working on major areas of 
genetic resources, crop improvement, crop produc-
tion, crop protection, post harvest technology and 
technology demonstration.

Research achievements during 
the year

New initiatives

	 This being severe drought year severely drought 
effected areas were surveyed and 2 drought escapes 
in black pepper one in cardamom and 1 in nutmeg 
was collected. Collection surveys were also under-
taken to collect promising farmers varieties and 3 
of black pepper, 1 of clove and 6 of nutmeg were 
collected. The unique promising collections were 
planted in a separate plot to establish ‘specialty gar-
dens’ especially in tree spices. The nucleus germ-
plasm concept was introduced in ginger and tur-
meric so that the released  varities are maintained 

I. Executive Summary

with out possible mixup. There was a good exchange 
of germplasm between the centres and NAGSites.

	 A draft varietal descriptor with pictorial dia-
grams for quick identification of varieties is being 
prepared which will help in checking adulteration 
in planting material. In seed spices seed village/ 
clusters are being popularized to avoid mixing up of 
varieties.

	 Micro irrigation/ fertigation experiments are 
yielding good results with increased yield in seed 
spices, saving about 30% water while reducing dis-
ease incidence and farm labour. 	Protected cultiva-
tion of bush peppers was initiated as it can form a 
important input in urban horticulture.

Varieties recommended for release in 
23 AICRP workshops

	 Improved Cardamom variety ICRI-8 from Sak-
leshpur centre, NDH-9 Turmeric variety from Ku-
marganj, PPI (CL) 1, the first ever clove variety from 
Pechiparai, DH220 and Suguna coriander variety 
from Hisar and Guntur respectively, HF143 and 
RF281 fennel varieties from Hisar and Jobner re-
spectively Ajmer fenugreek -3, RMt-365 fenugreek 
varieties from Ajmer and Bikaner respectively, 
Haj 18 Ajowain variety from Hisar recommended 
to release during the XXIII rd workshop held at 
Kozhikode. 

Collaboration 

	 Similar initiative in protected cultivation of 
ginger in private sector is being monitored for its 
efficacy.
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	 In collaboration with DASD and NHM efforts 
are being made to include only released varieties, 
preferably with resistance to diseases and pests in 
the seed multiplication programme. The standard 
nursery practices were being enforced to ensure 
only healthy planting materials are distributed to 
minimize the disease spread. 

	 Portray soil less propagation of micro rhizomes 
for multiplication of ginger and turmeric planting 
materials is being transferred to Nagaland Univer-
sity with the help of DBT.

Monitoring

	 The QRT has reviewed the work of all the AI-
CRP centres and the members were appreciative of 
the work done . The programmes of various centers 
were monitored by 6 monthly reports and field vis-
its to the centres.

Black pepper

	 During the year 65 more accessions were add-
ed to the germplasm of black pepper maintained at 
various centres viz. Panniyur, Amblavayal, Chin-
tapally, Dapoli, Pechiparai, Pundibari, Sirsi and 
Yercaud.  Preliminary evaluation of black pepper 
Germplasm at Panniyur indicated the cultivar PRS 
64 ranked first with 2.57 kg green berry yield and 
1045 spikes /vine. P8 an inter varietal hybrid with 
resistence to Phytophthora was released this year 
for Kerala state. Accession 53 with tolerance to Phy-
tophthora, has been accepted for adoption and to 
release as a farmer’s variety- ‘Ademane Pepper’ in 
the Karnataka region. Dry berry yield in this line 
is more than double when compared with the state 
average yield of 1 kg/vine/year and the national av-
erage yield of <1 kg/vine/year, respectively.

	 Under inter varietal hybridization the hybrids 
PRS 160 and PRS 161 have been found to be prom-
ising. In a CVT trial in black pepper cul 5489 was 
the best and recorded maximum yield 2.51 kg/vine 
at Panniyur. At Sirsi grafts of Panniyur 1 runner 
shoots on Piper nigrum var IISR shakthi as root-
stock recorded maximum height. 

	 Under organic farming   at Yercaud application 
of FYM at 10 kg coupled with Azospirillum 50 g, 
Phosphobacteria 50 g and VAM 200 g per vine re-
sulted in maximum dry berry yield (4.78 kg/vine). 
Under drip fertigation experiment in Black pepper 
at Panniyur, 50 % RDF through   drip (81) at weekly 
interval recorded maximum spike yield (5.88 kg /
vine). 

	 At Sirsi, the black pepper tolerant varieties, IISR 
Shakti and IISR Thevam recorded significantly less 
disease incidence (10.98 and  13.72 respectively) of 
Phytophthora foot rot and were on par each other. 
Black pepper vines treated with consortium of bac-
teria (@1 %) (for growth, nematode and Phytoph-
thora suppression IISR 6 and IISR 859) as spraying 
(@2l-vine)   and drenching  (@3l-vine)     and soil 
application  along with Trichoderma harzianum 
(MTCC 5179) @ 50 g per vine with one kg of neem 
cake to the root zone during pre monsoon ( June 
2012) and post  monsoon (Aug 2012) recorded least 
disease incidence (10.45 %).  Application of new 
fungi toxicant molecules @ 0.1 % Fenamidone (10 
%) + Mancozeb (50 %) (Sectin)  alone and Fenami-
done (10 %) + Mancozeb (50 %) (Sectin) as spray-
ing  (@ 2 l-vine) and drenching (3 l-vine)  along 
with bioagent Trichoderma harzianum (MTCC 
5179) 50 g with one kg of neem cake as soil applica-
tion  separately during first week of  June, 2012  and  
third week August,  2012 recorded statistically sig-
nificant reduction in the disease with respect to leaf 
infection (6.06 % and 4.24 %),  reduced yellowing 
of vines (7.88 PDI and 6.67PDI), least defoliation 
(8.50PDI and 6.06 PDI), least death of vines (7.27 % 
and 4.86%) and  recorded highest green berry yield 
(2.93 kg/vine and 3.16 kg/vine) respectively at Sirsi.

Cardamom

	 In a CVT at Pampadumpara genotype PS 27 re-
corded maximum yield  597g/pl followed by  MHC 
26 306 g/pl and in Mudigere CL -722 (232 kg /ha)  
recorded maximum  yield  followed by PS 27(275.58 
kg/ha). In another CVT at Sakaleshpur, maximum 
per plant yield was recorded by SKP 164 (1106.50 g/
pl) whereas at Appangala IC349545 recorded  maxi-
mum yield (957 kg/ha). 
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	 At Mudigere application of irrigation 9 liters/
clump/day along with 100% recommended  dose 
(125:125:250 NPK kg/ha) of fertilizer through drip 
recorded the maximum capsule yield (205.35 kg/
ha) that was on par with irrigation 9 liters/clump/
day with 75% recommended fertilizer dose (199.25 
kg/ha). In a CVT, organic farming trial in the sta-
tion, application of 30 t FYM+ recommended  NPK 
(125 :125 :250 kg/ha) recorded maximum dry cap-
sule yield (250.65 kg/ha ) whereas application of 
Jeevamritha + Azospirillum (10 g/clump) + 10 g 
PSB/clump + Trichoderma 10g / clump  resulted in 
the maximum dry capsule yield (66.59 g plant -1) at 
Pampadumpara.   Application of ground lime stone 
@ 2 kg/plant in cardamom   increased the yield 208% 
over control (without liming) at Pampadumpara. 

	 For management of rhizome and Panicle rot 
in new cardamom plantation at Mudigere, spraying 
and drenching of copper oxichloride 0.3 % resulted 
in   less panicle infection and maximum yield (1085.  
30 kg) in Njallani gold that was on par with com-
bined application of Trichoderma harzianum and 
consortium of bacteria.

	 Application of Methomyl (1.5 g/liter) of water 
and Imidacloprid @ 0.5 ml found to be effective 
to control thrips and capsule borer at Mudigere 
whereas application of Imidacloprid resulted in 
lowest thrips infestation at Pampadumpara. Effec-
tive management of shoot borer due to application 
of poneem was observed at Pampadumpara. 

Large Cardamom

	 Fourteen disease escapes of blight caused by 
Colletotrichum gloeosporioides were collected 
from Sikkim and Darjeeling hills of west Bengal. 
Six units of each of these accessions were planted in 
ICRI Research farm at Kabi for further multiplica-
tion and evaluation. 

Treating suckers with bio agents (Pseudomonas 
Fluorescens + Bascillus subtilis 3% each showed less 
incidence of blight as compared to control.

	 Two sprayings of Petroleum Servo Agrospray 

@ 7 ml/L was efective to control the  population 
of mealy bug (72.54 % population reduction over 
control) and aphids (79.76 % population reduc-
tion over control) at ICAR, Gangtok. Application 
of  garlic bulb extract @10% both spray and drench 
showed  less incidence of  blight compared to con-
trol (30.51%)at the same station. 

Ginger

	 Wide variation in yield (4.5 t/ha to 34.38 t/ha) 
was noticed in G x E interaction trial at various cen-
tres with different varieties performing better at dif-
ferent centres. Variety Nadia (22.75 t/ha) performed 
best at Chintapalli, Himgiri (15.43 t/ha) at Mizo-
ram, Varada (34.83 t/ha) at Kalyani, V3S18 (4.5 t/
ha) at Barapani, GCP-5 (11.48 t/ha) at Pundibari, 
Surabi (23.34 t/ha) at Pasighat,    Suprabha (33.5 t/
ha) at Kanke and SG-26/04 at Solan (20 t/ha) were 
the top yielders.The variety suruchi (10.5%) at Bara-
pani and surabhi (8.5 %) at Pasighat recorded maxi-
mum oleoresin content. Maximum oil content was 
noticed in Mahima (2.65 %) at Barapani whereas 
suruchi registered maximum essential oil (1.97 %) 
at Pasighat.

	 In a trial nutrient management through organ-
ic manures for growth and yield of ginger, recom-
mended nutrient application (120:80:80 NPK kg/
ha) registered maximum yield (135.0 q/ha) at Ku-
marganj.

	 A trial with the objective of reducing cost of 
cultivation in ginger by weed management was ini-
tiated at Chintapalli.  Application of herbicide oxy-
flurofen 23.5 % EC (0.3 kg a. i/ha) recorded maxi-
mum yield (24.50 t/ha) that was on par with weed 
free check (25.45 t/ha).

	 Survey conducted in Vaishali district of Bihar 
by Dholi center indicated higher   incidence of bac-
terial wilt (23.89 %) compared to soft rot(8.89 %) 
caused by Pythium aphanidermatum 

	 In an experiment on management of soft rot 
of ginger caused by Ralstonia solanacearum, (bio-
fumigation using mustard), this year also the ap-



ALL INDIA COORDINATED RESEARCH
PROJECT ON SPICES

16

plication of metalaxyl mancozeb recorded lowest 
rhizome rot incidence (2.45 %) whereas  maximum 
yield was recorded by  mustard biofumigation (15 
t/ha). In Kumarganj, maximum rhizome germina-
tion, lowest soft rot incidence and maximum yield 
(21.2 t/ha) was recorded by Metalaxyl mancozeb 
followed by biofumingation using mustard. In an-
other experiment management of soft rot of ginger 
(biofumigation using cabbage) maximum yield and 
lowest soft rot incidence was noticed due to cabbage 
biofumigation at Solan, Pundibari and Ambalavay-
al whereas in Kumargang rhizome treatment with 
Metalaxyl mancozeb recorded maximum yield and 
lowest soft rot incidence.

	 Biofumigation using mustard in ginger result-
ed in maximum yield (15 t/ha) and low bacterial 
wilt incidence (2. 25 %) whereas at Pundibari cab-
bage biofumigation resulted in maximum yield and 
lowest bacterial wilt incidence (5.92 %).

Turmeric  

	 The accession CL 101 with high yield was re-
leased for Tamil Nadu this year. Apart from collec-
tion and cataloguing of turmeric germplasms, eval-
uation of germplasm was also carried out at various 
centres.  Promising genotypes identified   based 
on yield at Dholi was RH 427 (68.0 t/ha), CHFT36 
(30.4 t/ha) at Pasighat, Duggirala red (27.9 t/ha) at 
Kammarapally, PTS 21 (24 t/ha) at Pottangi, TCP 
168 (52.42t/ha) at Pundibari, IT 38 (13.72 t/ha) at 
Raigarh. At Kumarganj  promising entries identi-
fied under early maturity group was NDH-74 and 
NDH-79 (35 t/ha respectively). In medium matu-
rity entries identified was, NDH-98 (42 t/ha)   and 
NDH-7(35 t/ha ) was the entry identified in the late 
maturity group. 

	 In a CVT on turmeric RH 80 (42 t/ha) at Chin-
tapalli, CL I01 (45.64 t/ha) at Coimbatore, RH 80 
(6.70 t/ha) at Dholi, RH 9/90 (31t/ha) at Kam-
marpally, PTS 55(14.8 t/ha) at Pottangi, TCP 70 
at Pundibari and Raigarh (14.25 t/ha, 17.46 t/ha 
respectively), RH 50(51t/ha) at Pasighat, RH 9/90 
(22.22 t/ha)  at Navasari recorded maximum yield. 
In an IET on turmeric PT5  (35.58 t/ha) at Pantna-

gar recorded maximum yield (35.58 t/ha) followed 
by PT-6 (29.12 t/ha)

	 In G x E interaction study turmeric varieties 
TCP II (13.9 t/ha) at Pottangi, RH 9/90 (30.3 t/
ha) at Kammarpally, RCT -1(29 t/ha) at Mizoram, 
Meghaturmeric (30.5 t/ha) at Kalyani recorded 
maximum yield. 

	 Integrated nutrient management registered 
maximum   turmeric yield (17.52 t /ha and 19.68 t/
ha) at Pundibari and Raigarh respectively whereas 
organic management recorded maximum yield 
(27.2 t/ha) at Pottangi. 

	 In a trial standardization of water requirement 
for turmeric through drip irrigation,  drip irrigation 
once in a day at 80 %  PE recorded maximum yield 
at Coimbatore (64.2kg/plot) and Kammarpally  
(29.8 t/ha )  whereas at Kumarganj  surface irriga-
tion 5 cm, I/W CPE ratio 0.09  recorded maximum 
yield (32 t/ha) . 

	 In a fertigation trial in Coimbatore, maximum 
yield (59.11 kg per 10 m2) was recorded by the 
treatment 100% RDF through drip weekly once.

	 Soil application of micro-nutrients @25kg ha-1 
and two foliar sprays of micro-nutrients @0.5% at 
60 and 90 days after sowing gave  significantly high-
er yield 55.18 , & 55.96 t ha-1   compared to control 
at Dholi (43.99 t ha-)  whereas soil application of 
Boron recorded the yield (20.61 t/ha) at Pundibari.

	 At Coimbatore, planting of  mother rhi-
zomes(35-40 g) directly planting  into the field re-
corded maximum yield (67.64 kg/plot) followed by 
planting of mother  rhizome pieces (10-15 g)  in the 
field (4 pieces) 61.51 kg/plot whereas in Chintapalli  
maximum fresh rhizome yield was recorded by T9 
mother rhizomes (35-40 g) directly planting  into 
the field (28.53 t/ha) followed by T7 Primary full 
length rhizome 25-30g directly planting in the field 
(24.57 t/ha) that was on par with transplanted seed-
lings raised from 2 nodes.

	 Curing of turmeric for 60 min by steam cook-
ing was considered optimum to produce quality 
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dried turmeric with minimum losses and also there 
was no significant difference in the drying time 
compared to that dried by water boiling process, 
which is very critical.

	 Foliar spray of  Propiconazole (0.1%) on 45 and 
50 days was the best treatment  in reducing the leaf  
spot intensity ( 19. 33 PDI) and leaf blotch inten-
sity ( 13.34PDI) as compared to untreated control 
(61.56 PDI) and recorded maximum yield  at Coim-
batore.  Same treatment was effective and recorded 
lowest incidence of leaf spot (28.40) and leaf bloch 
(28.5) and treatment Hexaconazole (0.10 %) at 45 
and 90day of sowing recorded  maximum  rhizome 
yield (15.16 t/ha) at Kumaraganj. 

Tree Spices

	 The germplasm of the tree spices which include 
nutmeg, cinnamon, cassia and clove are collected, 
maintained characterized and catalogued at Dapoli 
and Pechiparai.  The accession SA-13 in clove at 
Pechiparai was   superior and recorded maximum 
height (8.43m), dry bud yield (4.50 kg/ tree) and   
bud oil (6.78 %) compared to local check.  Among 
the nutmeg accessions evaluated at Pechiparai MF4 
recorded maximum number of fruits/tree (940. 25), 
height, weight (75.30g) and maximum dry mace  
yield (419.59 kg/tree).

	 In a CVT at Pechiparai, out of nine geno types 
of clove , type SA3 was found to be promising in 
terms of dry buds/tree (2.95 kg/tree). In the case of 
nutmeg, among the six accessions A9/150 recorded 
the   maximum plant height (2. 12m), stem girth 
of 11.96 cm and recorded maximum number of 
shoots (20.50). At Pechiparai among the cinnamon 
accessions CV-5 recorded maximum dry bark yield 
545g per plant. In a CVT on cassia, the genotype 
KKVCTSH1 recorded significantly maximum girth 
(36.25 cm) and oil percentage (7.34 %) followed by 
KKVCT SH2   (35.50 cm and 7.12 % respectively).    

Cumin

	 In a CVT at Jagudan   entries CUM-11, CUM-9 
and CUM-10 gave higher yield ( i.e.,840, 743  and 

736 kgha-1 ), which was  47.37, 30.35 and 29.12  per 
cent higher over check GC-2 respectively where as 
at Ajmer the entry Cumin 10 (486 kg/ha) recorded 
maximum yield. Based on the pooled mean over 
three years (2009-2012), the mean volatile oil con-
tent was found to be highest in CUM 13 (3.57 %), 
followed by CUM 9 (3.56 %) and RZ 209 (3.43 %)   

Fennel

	 The germplasm accession RF 27 at Dholi, NDF 
46, NDF 51 and NDF 67 at Kumarganj were report-
ed as top yielders.  Two high yielding fennel entries 
in IET HF 151(2104 kg/ha) and HF 212 (1978 kg/
ha) showing an increase of 27.1 and 14.9 % over 
HF-33 (check) at Hisar may be promoted to CVT. 
In a CVT at Jobner FNL 43 (1825 kg/ha) and FNL 
52(1985 kg/ha) at Hisar were found to be promising 
based on yield. In a new CVT trial initiated dur-
ing 2012, maximum yield was recorded by FNL51 
(3043 kg/ha) at Pantnagar, FNL 47 at Kumarganj, 
Ajmer and Jabalpur (yield 1336 kg/ha, 4347 kg/ha, 
1618 kg/ha respectively) and FNL 55 at Jagudan 
(1299 kg/ha).  Significant beneficial effect of PGPR 
bioformulation was obtained in fennel by treating 
the seeds with FK14 (1020 kg/ha) at Raigarh. In a 
quality evaluation trial in fennel maximum volatile 
oil 2.43 % was recorded in FNL 26. Application of 
Thiamethoxam 25 WG@0.0084 % found to be effec-
tive for reducing the seed wasp damage (7.44 %) at 
three and seven days after spraying and at  harvest 
and recorded a yield of 2029kg/ha at Jagudan.                                                         

Fenugreek  

In a CVT accession FGK 48 recorded maximum 
yield at Ajmer (2295 kg/ha, Pantnagar (1805 kg/ha), 
Navasari (1104 kg/ha), Raigarh (978 kg/ha) whereas 
FGK 49 recorded maximum yield at Jagudan (2049 
Kg/ha), Udaipur (1562 kg/ha) and Dholi (1750 kg/
ha). FGK 39 with a yield of 1492 kg/ha at Kumar-
ganj was also promising in this trial. In an IET at 
Jobner superior performance of the fenugreek ac-
cession UM- 126 (2376.92 kg/ha) over a period of 
three years was observed. In another IET at Hisar 
HM 425 (3015 kg/ha) recorded maximum yield fol-
lowed by HM 257(2895 kg/ha) where as PM (C) -1 
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2798.99 (kg/ha) was the top yielder at Pantnagar. In 
Jobner Fenugreek accessions UM 301and UM 112 
were identified as drought tolerant genotypes. Sig-
nificant beneficial effect of PGPR bio formulations 
was obtained in fenugreek by treating the seeds with 
FGK 14 + FL 18 at Guntur , Kumarganj and Hisar 
1117.5 kg/ha,1591kg/ha,1963k g/ha   respectively.

Coriander

	 In the CVT initiated during 2012 the yield of 
coriander varied from 1220 to 2868 kg/ha, promis-
ing entries identified in coordinating centres were 
COR 46 at Guntur (1233kg/ha), COR 44 (1589 
kg/ha) at Ajmer, COR 38 at Kumarganj (1527 kg/
ha), COR 56 at Navasari (1220 kg/ha), COR 48 at 
Udaipur (1423 kg/ha) and COR 40 at Jabalpur (2868 
kg/ha),COR 41 at Hisar and COR 54 (2105 kg/ha) at 
Dholi.

	 In the CVT of coriander for leaf purpose (over 
a period of 3 years) maximum yield was recorded by 
the genotype CS 38(4.28 kg per plot) at Coimbatore 
whereas LCC-232 recorded maximum green leaf 
yield 2.59 t/ha at Guntur.  In an IET of coriander for 
seed purpose at Hisar (over a period of three years) 
DH-281 and DH 314 were the promising entries. 
In an IET started at Jobner UD 123(2071 kg/ha) re-
corded maximum yield.  New IET in coriander was 
initiated during 2012 at Jagudan, Guntur, Kumar-
ganj and maximum yield was recorded by the JCR 
389 (1301kg/ha), LCC 268 (1174 kg/ha), ND cor101 
(1527 kg/ha) respectively at various centres.  In a 
quality evaluation trial in coriander at Jobner  entry 
COR -48 ranked first in terms  of volatile oil con-
tent (0.6 %) followed by COR 44(0.58 %). In an IET 
trial at Jobner maximum volatile oil of 0.45% was 
observed in UD 411 followed by 0.40% in UD 61 
and UD 82.  Based on drought indices TOL, SSI and 
STI  UD 13, UD-112, UD-436 and RCr-684 were 
found to be the desirable entries for drought condi-
tions at Jobner .  ND cor 37 (27.73 g/pl) and ND 
cor 36(27.63g/pl) were the alkalinity tolerant lines 
identified at Kumarganj. 

	 At Dholi out of 144 germplasm, 110 germplasm 
were found highly resistant against stem gall disease 

under natural condition and organism associated 
with the disease identified were Protomyces mac-
rospora in farmer’s plot.

	 At Kumarganj and Dholi seed treatment of co-
riander with Propiconazole @0.2 % along with three 
foliar sprays was a technology to control stem gall 
disease in coriander whereas seed treatment with 
Hexaconazol @ 0.2 % along with three foliar sprays 
was the effective technology to control stem gall dis-
ease at Raigarh.

	 In a trial nutrient supplementation through 
organic manures in coriander, integrated nutrient 
management recorded maximum yield at Raigarh 
and Dholi (1610 kg/ha).  At Guntur application of 
NPK 45:40:20 kg/ha + spraying with GA 10 ppm 
at 20 DAS recorded maximum coriander leaf pro-
duction in off season whereas application of NPK 
30: 40: 20 kg/ha + GA 15 ppm at 20 DAS registered 
maximum leaf yield at Coimbatore. The bioformu-
lation FK14 recorded maximum yield 1166.5 kg/ha 
at Guntur, 990 kg/ha at Raigarh, 700 kg/ha at Coim-
batore, whereas cultivation of local popular variety 
(Hisar Anand) recorded maximum yield (1745 kg/
ha) at Hisar and no beneficial effect due to appli-
cation of bio formulations was noticed on Jagudan 
and Ajmer.  

Technologies recommended for transfer to exten-
sion agencies during the XXIIIrd  Workshop.

1.	 Application of entomopathogenic nematodes 
in the management of cardamom root grub. 
Small cardamom (Pampadumpara)

2.	 Management of scale insects of black pepper 
with organic products (Pampadumpara)

3.	 Fertigation technology for turmeric (Coim-
batore)

4.	 Organic nutrient management in turmeric 
(Dholi)

5.	 Integrated nutrient management in Turmeric

6.	 Nutrient supplementation through organic ma-
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nure in coriander   (Coimbatore & Guntur)

7.	 Micronutrient requirement in coriander (Co-
imbatore)

8.	 Promotion of micro irrigation in coriander 
(Guntur)

9.	 Integrated nutrient management in coriander 

(Dholi)

10.	 Management of cumin wilt and blight (Jag-
udan)

11.	 Integrated nutrient management in Fenugreek 
(Dholi)
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	 The All India Coordinated Research Project 
on Spices (AICRPS) has its head quarters at Indian 
Institute of Spices Research (IISR), Calicut, Kerala. 
The AICRPS was originally initiated as a combined 
project of spices and cashew under the name All In-
dia Coordinated Spices and Cashew Improvement 
Project (AICSCIP) during 1971 (IV Plan) with its 
headquarters at Central Plantation Crops Research 
Institute (CPCRI), Kasaragod, Kerala. In order to 
intensify spices research and development, the AIC-
SCIP was bifurcated into two separate projects one 
each for spices and cashew and the present AICRPS 
came into existence in 1986 with its headquarters 
at IISR, Calicut. The AICRPS which started with 
14 centres in 12 states has now grown to 34 centres 
spread over 21 states of the country representing 
various agroclimatic zones suitable for spices culti-
vation. The man dates of the projects are:

•	 To evolve high yielding varieties, resistant/tol-
erant to pests and diseases and their multiplica-
tion testing.

•	 To develop agrotechnologies through integrat-

ed nutrient management for increasing sustain-
able productivity under various agro-ecological 
situations

•	 Evolving suitable pests and disease management 
technologies through integrated approaches.

•	 Collection, conservation and sustainable utili-
zation of the biodiversity of spices in the coun-
try.

•	 To act as an interface between ICAR/SAUS’S/
IISR, DASD systems.

The AICRPS is the largest spices research network 
in the country through which a nationwide collabo-
rative and inter disciplinary research is being con-
ducted linking Indian Institute of Spices Research 
Calicut , National Research Centre on Seed Spices 
(NRCSS), Ajmer , State Agricultural Universities, 
National Bureau of Plant Genetic Resources, New 
Delhi and Indian Cardamom Research Institute 
(Spices Board).

II. Profile of AICRP on Spices

1	 Black pepper	 10	 Ambalavayal, Chintapalle, Dapoli, Kalyani, Pampadumpara, 
Panniyur, Pundibari , Sirsi, Yercaud , Pechiparai 

2	 Cardamom	 4	 Pampadumpara, Mudigere, Myladumpara, Sakleshpur

3	 Large cardamom	 2	 Gangtok

4	 Ginger	 14	 Ambalavayal, Barapani, Dholi, Calicut,* Kanke, Kalyani, Ku-
marganj, Mizoram, Navasari, Pantnagar, Pasighat, Pottangi, 
Pundibari, Raigarh, Solan

Mandate crops and the centres of AICRPS

Sl. No.	 Crop	 No. of Centres	 Centres
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5	 Turmeric	 13	 Barapani, Calicut,* Coimbatore, Dholi, Kanke, Kumarganj, 
Pantnagar, Pasighat, Pottangi, Pundibari, Navasari, Raigarh, 
Kamarpally, Mizoram

6	 Clove	 3	 Dapoli, Yercaud, Pechiparai

7	 Nutmeg	 3	 Dapoli, Yercaud, Pechiparai

8	 Cinnamon	 3	 Dapoli, Yercaud, Pechiparai

9	 Coriander	 12	 Ajmer,* Dholi, Guntur, Hisar, Jobner, Jagudan, Kumarganj, 
Raigarh, Coimbatore, Jabalpur, Pantnagar, Udaipur, Navasari

10	 Cumin	 2	 Ajmer*,  Jagudan, Jobner 

11	 Fennel	 9	 Ajmer, Dholi, Jabalpur, Jagudan, Jobner, Hisar, Kumarganj, 
Pantnagar, Udaipur

12	 Fenugreek	 11	 Ajmer*, Coimbatore, Dholi, Guntur, Hisar, Jabalpur, Jagudan, 
Jobner, Kumarganj, Pantnagar, Raigarh, Udaipur

* IISR, Calicut and NRCSS, Ajmer undertake colloborative experiments 
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BLACK PEPPER PEP/CI/1 Ge-
netic resources
PEP/C1/1.1 Germplasm collection, char-
acterization, evaluation and conservation

(Centres: West coast plains and ghat region: Pan-
niyur, Ambalavayal, Sirsi, Yercaud, Pechiparai; 
Lower gangetic plain region: Pundibari; Western 
plateau and hills region-Dapoli; East cost plains and 
hills region- Chintapalli)

	 Black pepper germplasm maintained by all the 
pepper centres under AICRPS is given in    (Table 
1). The germplasm maintained at each centre is 
evaluated every year. At present 247 cultivated types 
of black pepper and 54 wild types are being main-
tained in Panniyur station.  Fiftyone new genotypes 
(cultivars) have been collected during 2012 from 
Kasaragod, Kannur, Wayanad District and from 
Coorg.  The genotypes PRS 64, PRS 154 and   PRS 
137 were the top yielders. PRS 64 is the most prom-
ising with high yield (2.57 kg green berry/vines) 
high spiking intensity (1045 spickes/vine). PRS 137 
recorded the highest number of developed berries / 
spike (35) and the highest drying percentage (37 %).

III. Experimental results in Black pepper

Fig 1. Promising genotype PRS 64 from Panniyur.

Centre	 Indigenous				    Total
	 Cultivated		  Wild & related species	 Exotic	
	 Existing	 Addition  	 Existing	 Addition
		  (April 2012 to		  (April 2012 to 
		  March 2013) 		  March 2013)		
Chintapalli	 38	 -	 -	 -	 -	 38
Dapoli	 34	 2	 1	 -	 -	 37
Panniyur	 193	 51	 54	 -	 3	 301
Pechiparai	 14	 4	 2	 -	 -	 20
Pundibari	 19	 -	 10	 1	 -	 30
Sirsi	 127	 1	 -	 -	 -	 128
Yercaud	 72	 7	 3	 -	 -	 82

Total	 493	 65	 70	 1	 3	 632

Table 1.  Black peppr germplasm collections maintained at various AICRPS centres.

Ambalavayal maintained   55 accessions in the black pepper germplasm. 
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	 At Sirsi 127 collections are being maintained 
and one new collection was added during 2012-
13.  Accession 53 (Ademane) has been accepted for 
adoption & to release as a farmer’s variety –‘Ade-
mane Pepper’ in the Karnataka region. Totally, 128 
germplasm accessions are being maintained at the 
station. Under this project, a new experiment has 
been initiated to evaluate the performance of the 
new accessions collected (from the local 63 acces-
sions) and maintained in germplasm block. d Prom-
ising accessions 15 were planted to the arecanut live 
standards which are in the initial stage.

	 At Pundibari 29 collections are being main-
tained and during 2012-13 one new collection was 
added from Terai region of West Bengal.

PEP/CI/ Hybridization trial

PEP/CI/2.1 Intervarietal hybridization to 
evolve high yielding varieties
(Centre: Panniyur)

	 Among the intervarietal hybrids, P 6 x P 5  
was found to be promising and has been released 
as Panniyur 8  by the  Kerala State Variety Release 
Committee held on 15-7-13. Panniyur 8 has an av-
erage yield of 5760 kg green pepper /ha. 

Fig 2.Ademane Pepper (Accn. 53) – A promising 
phytophthora tolerent Black pepper from Karna-
taka

	 Out of 72 accessions being maintained at HRS, 
Yercaud   berry set was observed only in 29 entries 
during this year.   The other accessions did not set 
berry. Acc. 57, 33 and 11 are continued to perform 
well at Yercaud.

	 Dapoli centre collected two promising black 
pepper local types. Total germplasm of black pep-
per consisting of 37 accessions has been maintained 
and are being evaluated.

Fig.3 . P 8 - A Phytophthora tolerent Hybrid re-
leased for Kerala State.

	 During 2012-13, the hybrids PRS160 and PRS 
161 have been found to be promising with maxi-
mum green berry yield of 3.2 kg/vine and 3.0 kg/
vine respectively. Number of spikes /vine was 460 
for PRS 160 and 294 for PRS 161. PRS 161 recorded 
maximum spike length of 27 cm. Number of well 
developed berries/spike was 101 for PRS 160 and 89 
for PRS 161.
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PEP/CI/3 Coordinated varietal Trial 
(CVT)

PEP/CI/3.2 CVT 2000-Series V 
(Centres:  Panniyur, Pampadumpara, Sirsi, Ambala-
vayal)

	 The trial was started during 2000 and conclud-
ed during 2012 at Panniyur. Pooled analysis of the 
yield and attributing data showed that  PRS 108 (cul 
5489 ) recorded the highest green berry yield of 2.51 

Table 2. Green berry yield (kg) of Black pepper accessions under CVT 2000 (Pooled data) PRS, Panniyur

kg/vine which was significantly superior to other 
entries followed by PRS 107(cul 5308) with 1.55 kg/
vine (Table 2). PRS 108 recorded the highest num-
ber of spikes/vine (767) followed by HP 1411(557) 
which was on par with Col. 1041 (531). The high-
est number of berries/spike was recorded by PRS 
108 and PRS 107(28 nos). Panniyur 1 recorded the 
maximum 100 berry weight  (13.89 g) which was on 
par with PRS 108 (13.77g), PRS 107 (13.57g), Kari-
munda (12.78g) and Collection 1041(12.73g). The 
highest dry recovery per cent was recorded by   PRS 
107 (40.24). 

Cultivars/Varieties	 2007-08	 2008-09	 2009-10	 2010-11	 2011-12	 Pooled 	
							       Mean

Kalluvally IV	 1.02	 1.54	 1.180	 1.045	 1.043	 1.17

Karimunda II	 0.34	 1.02	 1.320	 1.270	 1.268	 1.04

Karimunda III 	 0.59	 1.25	 1.200	 1.100	 1.112	 1.05

PRS 107	 1.51	 1.85	 1.550	 1.410	 1.423	 1.55

PRS 108 (cul5489)	 1.85	 3.80	 2.520	 2.150	 2.249	 2.51

 HP 34	 0.93	 1.50	 0.560	 0.515	 0.522	 0.81

HP 105	 0.75	 2.50	 0.840	 0.795	 0.802	 1.14

HP 813	 0.63	 1.28	 0.970	 0.900	 0.912	 0.94

HP 1411	 0.96	 1.35	 1.420	 1.150	 1.122	 1.20

Karimunda OP	 1.75	 1.57	 1.270	 1.215	 1.219	 1.40

Coll.1041	 1.26	 2.50	 1.027	 0.980	 0.972	 1.35

Panniyur 1 	 1.33	 1.95	 1.127	 1.250	 1.246	 1.38

Karimunda	 1.37	 1.25	 1.210	 1.160	 1.210	 1.24

CD (0.05)						      0.412

	 Five promising selections from PRS, Panniyur 
(PRS 17, PRS 21, PRS 22, CUL 5308, CUL 5489)  
and IISR, Kozhikode ( HP 34, HP 105, HP 813, HP 
1411, Coll 1041) were evaluated against the com-
mon varieties grown in this high ranges viz., Ka-
rimunda and Panniyur-1 at Pampadumpara.The 

accession CUL 5308 registered significantly higher 
dry yield of black pepper per plant (766.51) fol-
lowed by HP 1411 (527.92 g) and PRS 22 (408.43 g) 
(100 berry weight as well as volume was the highest 
with Karimunda (6.44 g and 13.47ml). 
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	 At Sirsi dry berry yield   of Black pepper was 
the maximum in Selection-2(2.15 kg/vine) during 
the period and this was followed by Paniyur-1 (1.70 
kg/vine). HP-105 (1.65 kg/vine), HP-34 (1.42 kg/
vine) were on par with regard to yield. Spike length 
was maximum in Panniyur-1 (11.3 cm) followed by 
Selection-2 (10.5 cm) and OP Karimunda (10.4 cm) 
and the least spike length was noticed in PRS-22 
(5.2 cm). Maximum number of spikes was recorded 
by Selection-2 (458) and fresh berries/spike by Pan-
niyur-1 (70).

	 Panniyur 1 recorded highest yield (dry 
weight-1.70 kg/standard) at Ambalavayal followed 
by HP 1411 and HP 34 (1.57kg and1.27kg) respec-
tively. The wet weight of Panniyur 1 and HP 1411 
was 4.47 kg and that of HP 34 was 2.97kg.

niyur

	 At Sirsi the trial was initiated during Au-
gust 2008, accession HB-20052 and PRS-64 which 
showed spike initiation with 15 and 25 numbers, 
respectively.

	 Varietal evaluation trial (CVT-2006) with nine 
black pepper varieties had been started in Novem-
ber 2008 at Dapoli. Panniyur 1 recorded significant-
ly higher plant height (3.75 m) followed by C -1090 
(3.70 m) and PRS 64 (3.50 m). The spiking has been 
started in        Panniyur - 1, PRS 64, HB 20052, ACC 
106 and ACC 33.

	 At Chintapalli maximum plant height was no-
ticed in Panniyur-8 (HB20052) (291.34 cm) that 
was on par with Panniyur-1 (283.14 cm). Maximum 
number of sub-vines per plant was observed in HB 
20052 (16.00) followed by ACC-33 (13.1) and Pan-
niyur –1 (12.83).               

Fig 4. Fresh and dry yield of CVT2000 black pepper 
accessions at Pampadumpara

PEP/CI/3.3 CVT 2006-Series VI 

(Pampadumpara, Panniyur, Sirsi,Yercaud, 
Dapoli, Chintapalli)

	 All the ten entries did not vary significantly for 
leaf length and internodal length at Pampadumpa-
ra.   However the accessions Panniyur-1, Accession 
33, Accession 57, Accession 106, and Karimunda 
showed good growth and vigour in the field.

	 During 2012, HB 20052 recorded maximum 
plant height (2.09) and green berry yield (1.8 kg/
vine) followed by C- 1090 (1.35 kg/vine) at Pan-

Fig 5.  Spikes Variation in black pepper varietal trial 
in (CVT 2006) at Dapoli.

	 At Yercaud the Acc. No.57 and Acc. No.33 of 
TNAU – Yercaud Centre; Acc No. 53 (Ademane 
pepper) and Acc. No. 106 (Kudragutta pepper) col-
lected from Sirsi centre of Karnataka; PRS 64 and 
HB 20052 of PRS – Panniyur along with Panniyur 1 
were planted at Yercaud and crop is in initial phase 
only.

PEP/C1/3.4 Evaluation of grafts, or-
thotropic and runner shoots in black 
pepper
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(Centres: Sirsi, Ambalavayal, Yercaud, 
Thadiyankudisai, Panniyur)

	 Grafts and the rooted plants were planted to the 
arecanut live standards during 2010-11 at Sirsi. The 
height of the rooted cuttings and the grafted vines 
ranged   between 0.68 to 1.28 m in the   2nd year of 
growth. The maximum height was in grafts of P-1 
runner shoots on Piper nigrum var. IISR Shakti as 
rootstocks (1.28 m) followed by grafts of P-1 runner 
shoots on Piper nigrum var. IISR Thevam as root-
stocks (1.25 m).

	 Grafts, orthotropic shoots and runner shoots 
were planted in the main field at Ambalavayal.

	 The root stocks viz., Piper Colubrinum, Shak-
thi, Thevam was established in ES12 for mass mul-
tiplication at Yercaud. However, grafting has been 
initiated using ortho, plagio shoots on wild black 
pepper. 

	 At Panniyur during 2012-13, grafts of runners 
of Panniyur 1 on Piper colubrinum as root stock re-
corded the maximum plant height (1.29 m).

	 Three root stocks viz. P.colubrianum, IISR Sak-
thi and IISR Thevam with Scion as Panniyur-1 was 
planted in “D” block of HRS, Thadiyankudsai. The 
per cent establishment was higher in P.colubrinum 
x Panniyur -1 with five nodes runner (84%) fol-
lowed by P.colubrinum x Panniyur -1 with three 
nodes runner (76%) and the least was observed in 
IISR Thevam x Panniyur-1 with 3 nodes of ortho-
tropic shoots (44%). All the treatments are in vine 
stage and other characters are too early to report.

Crop Production
PEP/CM/4 Nutrient management trial

PEP/CM/4.4. Development of organic 
package for spices based cropping system-
Observational trial

(Centres: Chintapalli, Panniyur, Sirsi, Dapo-

li)

	 At Chintapalli two treatments inorganics and 
organics were imposed. Vines treated with inorgan-
ics (Recommended package of practices) showed 
maximum plant height (3.95 m), length of spikes 
(13.06 cm), maximum number of berries per spike 
(66) and  fresh berry yield (4.01 kg/vine) compared 
to organic  treatment of the vines. 

	 During 2012-13, Recommended package 
(T2) recorded significantly higher green berry 
yield        (1.94 kg/vine) compared to organic pack-
age (T1) which recorded green berry yield of (1.24 
kg/vine) at Panniyur. The spike yield (2.34 kg/vine) 
and number of spikes/vine (451 No./vine) were also 
maximum for Recommended package (T2)  which 
was significantly superior to organic package (T1).

	 At Sirsi dry berry yield of the black pepper 
vines treated with recommended package of prac-
tices was higher (1.20 kg/vine) compared to those 
of only organics (0.78 kg/vine). Maximum B: C ra-
tio was observed for the treatment recommended 
package 1.48: 1.00 compared to the treatment in 
which organic package was given (1.14: 1.00).

	 Integrated package recorded maximum plant 
height (2.73 m/plant) followed by organic package 
(2.23 m/plant) at Dapoli.

PEP/CM/4.5 Organic farming in black 
pepper-2006

(Centres: Panniyur, Dapoli, Pechiparai, Sirsi, 
Yercaud)

	 At Panniyur during 2012-13, integrated treat-
ment (T2) resulted in higher green berry yield of 
2.12 kg/vine which was significantly superior to 
both fully inorganic treatments (T3) which re-
corded green berry yield of 1.53 kg/vine and fully 
organic treatment (T1) which recorded green berry 
yield of 1.10 kg/vine. The spike yield (2.56 kg/vine) 
and number of spikes/vine (607 No. /vine) was also 
maximum for integrated treatment (T2) which was 
significantly superior to other two treatments.
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	 The treatment integrated package recorded 
maximum plant height (2.63 m/plant) followed by 
fully organic package (2.15 m/plant) at Dapoli.  The 
experiment is at initial growth stage and flowering 
is started in all blocks.

	 The trial was imposed in an established pep-
per garden at Pechiparai (Table 3). The treatment 
consisting of three types- integrated, fully inorganic 
and organic package. Ten vines were selected per 
treatment. The maximum yield of 3.95 kg/vine was 
recorded by the integrated treatment (100 g Azos-
pirillum +100 g N + 40 g P2O5 + 140 gK2O +10 kg 
FYM per vine).   

PEP/CM/4.6 Standardisation of drip fer-
tigation

(Center: Panniyur)

	 At Sirsi 2012-13, the vines treated with 100 
percent integrated methods recorded significantly 
higher dry berry yield (1.25 kg/vine) compared to 
those with hundred percent inorganic (0.97 kg/
vine) and 100 percent organics (0.88 kg/vine). Simi-
larly, the B: C ratio was higher for integrated recom-
mendation 1.88: 1.00 followed by   inorganic recom-
mendations 1.29: 1.00.

	 Application of FYM 10 kg coupled with Azos-
pirillum 50 g, Phosphobacteria 50 g and VAM 200 g 
per vine resulted in long spike length (12.8 cm) with 
more number of berries (76) with  maximum fresh 
berry yield (13.68 kg/vine) and dry berry yield (4.78 
kg/vine) at Yercaud.

Table 3 .Yield data of organic farming in black pep-
per at Pechiparai during 2012-13.

Treatments	 Yield
	 (kg/vine)	 Cost benefit ratio

Fully organic	 2.75	  1:2.50

Integrated	 3.95	 1:3.0

Fully inorganic	 3.18	   1:2.70

CV (%)	 0.03	 --

CD	 0.16	 --

	 Number of spikes/ vine ranged from 939 in 
T1 to 1529 in T5. T5 (50% RDF through drip (8 
l) weekly) recorded maximum spike yield (7.91 
kg/vine) and green berry yield (5.88 kg/vine). The 
treatments T3 (100% RDF through drip (8 l) weekly 
) and T4 (75% RDF  through drip (8 l) weekly ) were 
on par with T5 with respect to number of spikes, 
spike yield and green berry yield. T1(100% RDF full 
as basin application + conventional irrigation (100 
l/10 days in summer) and T2 ( 100% RDF 2/3 as ba-
sin + 1/3 through drip (8 l) weekly in summer) were 
on par for the given characters.

The trial was started at Panniyur during   2012-13 
with following treatments.

Treatments                    Quantity / plant/ year

T1	 Conventional irrigation @100 litres of water 
once in 10 days from February-April; 100 RDF 
in 3 equal splits as basal Ist in June, II nd in Sep-
tember and III rd in February

T2	 Drip irrigation @ 8 litres of water daily from 
February –April; 100 RDF in 3 equal splits as 
basal Ist in June, II nd in September and III rd 
in February as fertigation in 12 splits (weekly 
intervals)

T3	 Drip irrigation @ 8 litres of water daily from 
February –April; 100 RDF in 3 equal splits as 
fertigation in 12 splits (weekly intervals) Ist in 
June, II nd in September and III rd in February.

T4	 Drip irrigation @ 8 litres of water daily from 
February –April; 75 RDF in 3 equal splits as 
fertigation in 12 splits (weekly intervals) Ist in 
June, II nd in September and III rd in February.

T5	 Drip irrigation @ 8 litres of water daily from 
February –April; 50 RDF in 3 equal splits as 
fertigation in 12 splits (weekly intervals) Ist in 
June, II nd in September and III rd in February.
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5.3   Disease Management
PEP/CP/5 Disease Management Tri-
al
PEP/CP/5.1 Adaptive trials on manage-
ment of Phytophthora foot rot of black 
pepper in farmer’s field. 

(Centre :  Ambalavayal)

	 This trial was initiated with an objective of 
controlling Phytophthora foot rot disease of black 
pepper in farmer’s field. Application of Potassium 
Phosphonate + Trichoderma harzianum was effec-
tive in controlling the disease.

PEP/CP/5.3 Trial on management of 
Phytophthora foot rot of black pep-
per in new plantation
(Centres: Dapoli, Panniyur, Chintapalli, Sir-
si, Pampadumpara) 

	 At Dapoli incidence of foot rot was not noticed 
during third year. The trial was started during 2011 
at PRS, Panniyur. In all the three varieties, applica-
tion of Potassium Phosphonate (0.3 %) + Tricho-
derma harzianum @ 50 g/vine recorded least dis-
ease intensity and good establishment of the vines.

	 The plants are in establishing stage at Panniyur. 
The application of Akomin   potassium phospho-
nate and Trichoderma harzianum in Shakthi variety 
resulted in better plant height than the other treat-
ments

	 Rooted cuttings of IISR Shakthi, IISR Thevam 
and Panniyur 5 were planted in the main field at 
Chintapalli. However due to transplantation shock 
and heavy down pour of rains immedietly after 
planting, there was huge mortality of rooted cut-
tings (90 %). Some of the left over excess cuttings of 
IISR-Thevam and Panniyur-5 were multiplied in the 
shaded net house and planted in July, 2011 which 
has been survived and plant stand is approximately 
75 % till on date. However, IISR-Shakti couldn’t be 

rescued and they have procured from IISR-Calicut 
and are in multiplication stage.

	 At Sirsi, among the black pepper tolerant varie-
ties, IISR Shakti and IISR Thevam recorded signifi-
cantly less disease  incidence of Phytophthora foot 
rot (10.98 and 13.72 respectively) and were on par 
each other. But, Panniyur-1 recorded the highest 
disease incidence (22.75 %). Irrespective of varie-
ties, black pepper vines treated with consortium of 
bacteria (@1 %) (for growth, nematode and Phy-
tophthora suppression (IISR 6 and IISR 859) as 
spraying (@2l-vine)   and drenching  (@3l-vine) and 
soil application  along with Trichoderma harzianum 
(MTCC 5179) @ 50 g per vine with one kg of neem 
cake to the root zone during pre monsoon ( June 
2012) and post  monsoon (Aug 2012) recorded least 
disease incidence (10.45%). Black pepper variety 
IISR Thevam  recorded maximum  height (2.39 m ) 
that was on par with  IISR Shakti (209 m )  and Pan-
niyur -1 (1.99 m ) .  

	 The experiment was restarted during June 
2010 at Pampadumpara. The three varieties of black 
pepper such as Panniyur-1, IISR-Shakthi and IISR- 
Thevam were planted in the field for the study dur-
ing June 2010 at Pampadumpara and plants are in 
vegetative phase. 

PEP/CP/5.4 Effectiveness of new 
molecules of fungi toxicants against 
Phytophthora foot rot of black pep-
per in existing plantation
(Centres: Sirsi, Chintapalli, Mudigere)

	 Among the new fungi toxicant molecules @ 0.1 
% Fenamidone (10 %) + Mancozeb (50 %) (Sectin)  
alone and Fenamidone (10 %) + Mancozeb (50 %) 
(Sectin) as spraying  (@ 2 l-vine) and drenching (3 l-
vine)  along with bioagent Trichoderma harzianum 
(MTCC 5179) 50 g with one kg of neem cake as soil 
application  separately during first week of  June, 
2012  and  third week August,  2012 recorded lowest  
infection  (6.06 %  and 4.24 %),  reduced yellowing 
of vines (7.88 PDI and 6.67PDI), least defoliation 
(8.50 PDI and 6.06 PDI), least death of vines (7.27 % 
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and 4.86 %) and highest green berry yield (2.93 kg/
vine and 3.16 kg/vine)  respectively at Sirsi.

	 At Horticultural Research Station Chintapalli 
the experiment was initiated during 2011-12. Ap-
plication of Potassium Phosphonate (0.3 %) + Tri-
choderma harzianum (MTCC-5179) recorded less 

yellowing and defoliation that was on par with 
spraying and drenching with 0.1 % of  Fenamidon 
(10 %) + Mancozeb (50 %) (Sectin) + Soil applica-
tion of T.harzianum (MTCC-5179) 50 g/vine with 1 
kg neem cake and yield recorded was 2.92 kg/vine 
and 3.12 kg /vine respectively (Table 4).

	 All the treatments were effective in reducing 
the incidence of the disease  as compared to control 
at Mudigere. However, T3 (0.2 % Kocide spray & 
drench after 10 days of T. harzianum + Neem cake 
application) was found effective, which was on par 
with T2 (1 % Sectin spray & drench + T. harzianum 
+ 1 kg Neem Cake).

PEP/CP/6 Pest management Trial 

PEP/CP/6.2 Management of Erythrina 
gall wasp, a popular standard of black 
pepper 
(Centres: Mudigere, Pampadumpara)

Treatments	 Yellowing	 Defoliation	 Death of	 Yield / vine
		  (%)	 (%)	 Vines (%) 	 (kg)

T1

T2

T3

T4

T5

Table 4. Effect of new molecules of fungitoxicants against Phytophthora foot rot of black pepper at Chin-
tapalli

Spraying and drenching with 0.1 % of  Fena-
midone  (10 %) + Mancozeb (50 %) (Sectin) 

Spraying and drenching with 0.1 % of Fena-
midon (10 %) + Mancozeb (50 %) (Sectin) 
+ Soil application of T.harzianum (MTCC-
5179) 50 g/vine with 1 kg neem cake

Spraying and drenching with 0.2 % kocide 
+ 10 days after soil application of T. harzi-
anum (MTCC 5179) 50 g/vine with 1 kg 
neem cake.

Potassium phosphonate (0.3%) + Tricho-
derma harzianum(MTCC-5179)

Control

SEM 

CV %

CD (0.05)

16.20

12.50

17.30

13.64

25.78

1.32

14.02

2.14

21.32

14.98

17.45

16.14

31.25

2.01

16.35

4.07

13.11

9.50

14.21

12.24

23.58

1.25

17.78

3.91

1.8

3.12

2.45

2.92

1.15

1.21

13.17

0.67

	 AThe investigation was under taken during 
2011-12, in both black-pepper and betel vine grow-
ing areas of Karnataka at Mudigere. The   incidence 
of pest was recorded on two species of Erythrina, 
viz., Erythrina indica, Erythrina fusca in all the 
places except on Erythrina subumbrans which was 
almost free from gall wasp. Further, that species was 
screened against this pest intensively both under 
field and poly house conditions and no incidence 
was recorded. Later sample has been sent for iden-
tification to Botanist and confirmed the identity of 
species. 
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CAR/CI/1 Genetic resources

CAR/CI/1.1 Germplasm collection, Char-
acterization, evaluation and conservation

(Centres: West coast plains and ghat region 
Pampadumpara, Mudigere)   

	 A total of 165 cardamom accessions are pres-
ently conserved in the gene bank at Pampadumpara 
among them 73 cardamom accessions (CRSP 1-73) 
were deposited at NAG centre and got IC numbers 
(547920 to 547992) from National Bureau of Plant 
Genetic Resources, New Delhi (Table 5). Two new 
additions  

	 Chirackal, Malabar type with  light green round 
heavier capsule  and Sangharani Vazhukka type 
elongated capsule with medium size  were added to 
the germplasm during the year 2012-13.

	 At Mudigere all the 132 lines have been re-
planted during the 2010 as the plantation (trial) was 
very old and the observations on different growth 
and yield parameters will be recorded from the 
third year after planting. Lines which found supe-
rior for important yield traits, for capsule yield are 
(CL-730, PDP-7, and D-4), panicle length (P-3, P-5, 
PDP-7, CL-730 and bearing suckers/plant (P-3, CL-
730, PDP-7).

IV. Experimental Results in 
CARDAMOM

Table 5.   Cardamom germplasm collections of AI-
CRPS centres

	 Centre	 Indigenous	 Total

	 Cultivated	 Wild and 
		  related sp.
	Mudigere	 132	  -	 132

Pampadumpara	 165	 2	 165

Total	 297	 2	 297

Fig.6  SANGHARANI - elongated capsule with me-
dium size.
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Crop Improvement
CAR/CI/2 Hybridization

CAR/CI/2.2 Hybridization and selection 
in cardamom 

(Centre: Mudigere).

	 A crossing block involving elite clones of   M-1, 
M-2, HS-1, Njallani Gold, SKP-14 and CL-726 was 
established at a closer spacing of 6 x 3’ in order to 
generate all possible cross combinations through 
both random open pollination and hand pollina-
tion. All the clones were good general combiners 
and belong to Malabar type, while Njallani green 
gold is a Vazuka type.  Thirty six new F1 combina-
tions were produced by crossing six different im-
proved/ elite genotypes in all possible combination 
and seedling will be raised and evaluated to identify 
the high yielding genotypes in coming years.

CAR/CI/3.5  CVT 2005 Series V

(Centre: Mudigere, Pampadumpara)

	 CVT -2005 trial comprising of evaluation of 
eight clones from different research center was initi-
ated in 2005-06 in RCBD with 3 replications at Mu-
digere. Among the eight genotypes evaluated, PS-27 
recorded maximum dry capsule yield (262.0 kg/ha) 
followed by CL-722 (232.0 kg/ha) and MCC-309 
(202.0 kg/ha) than the best check M-1 (219 kg/ha). 
Over the years, genotype CL-722 (284.35 kg/ha) 
recorded highest yield followed by PS-27 (275.58 
kg/ha) and MCC-309 (254.31 kg/ha) than the best 
check M1 (216.31 kg/ha). 

CHIRACKAL - light green round heavier capsule.

	  The accession PS 27 was found to be the most 
promising cultivar with maximum fresh weight 
(2805 g) and dry weight (597 g) of capsules per 
plant followed by MHC 26 at Pampadumpara.

Fig 7.PS 27 promisin variety of Cardamom in CVT

Fig 8. Fresh and dry yield of small cardamom acces-
sions of CVT 2005 at Pampadumpara
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CAR/CI/3.6  CVT 2007/2009-series 
VI

(Centres: Mudigere, Pampadumpara, Myla-
dumpara, Sakleshpur, Appangala)

	 This trial has been laid out during 2009 at Mu-
digere. Observation on plant height and total num-
ber of suckers/plant was recorded. Among the13 
entries evaluated IC-547185 (282.20 cm) found to 
be tallest followed by CL-726 (276.33 cm) and the 
entry IC-547167 (18.50) recorded more number of 
suckers/plant followed by IC-346951 (17.5) and the   
yield parameters will be recorded from third year 
onward .

	 In this trial IC 349545, IC 349651, IC 547167, 
IC 547185, CL 726, CL 691, PL NO 14 (CRSP 
158),CR 6 (CRSP -19), MCC 346, SKP 104,SKP 164, 
PV 2 and Green gold (local check), a total of 13 ac-
cessions, are being evaluated for adaptability to high 
ranges of Idukki district.

	 At Pampadumpara Tiller height, leaf length 
and leaf width were maximum in PV 2 and Green 
gold and no significant differences were noticed be-
tween varieties for number of tillers per plant.

	 At Myladumpara during 2012-13 seasons, sig-
nificant difference could be observed between the13 
clones for all the growth attributes. The production 
of panicles and yield was affected due to severe 
drought during the season. 

	 Maximum yield   was recorded by   T11 (SKP 
164) 1106.50 g followed by T1(IC 34987) 1062.90 
g at Sakleshpur. Maximum percentage (56.5 %) of 
bold capsules (capsules retained in 8 mm sieve) 
found in T9 (MCC 346) followed by SKP 164 (52.5 
%).  Least incidence of shoot borer was observed in 
SKP 104. Shoot fly incidence (2.6 %) was least in IC 
547185. 

	 Among the 13 entries in the coordinated vari-
etal trial at Appangala IC 349545 recorded the max-

imum yield (957.87 kg/ha) followed by IC 547185 
(870.34 kg/ha) during the year 2012-13.

CAR/CI/4 	 Varietal Evaluation Trial 
(VET)

CAR/CI/4.1 Initial Evaluation Trial-1 2009

(Centre: Mudigere)

	 At Mudigere out of 10 entries  ( 7-24-D11, 2-4-
D11, 2-5-D11, 12-7-D11, 7-12-D11, 26-16-D11, 
GG (ch), M-1 (ch), M-2 (ch), M-3 (ch), plant height 
was more in 2-4-D11 (285.90 cm) and total suck-
ers /plant was recorded more by the entry 2-5-D11 
(21.0) followed by 12-7-D11 (20.4).

CAR/CI/4.2 Initial evaluation trial 
–II 2009

(Centre: Mudigere)

	 The experiment was initiated   during the year 
2009 with thirteen entries at Mudigere and the en-
try Darmala (282.20 cm) was found to be tallest 
followed by CL-728 (256.9 cm). Total suckers/plant 
was observed more in valley no.1 (17.50) followed 
by CL-720 (16.50) than the best check M3 (15.0). 

CAR/C1/4.3   Initial evaluation trial 
2012 

(Centre: Pampadumpara)

	 An experiment to initiate the performance of 
high yielding accessions viz. S1, Pl.No14, PV2, PV1, 
HY 9, BEP 2, PPK 2, HY 6 in comparison with Njal-
lani (local check) was initiated at Pampadumpara 
during 2012 and plants are in vegetative stage.  
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CROP PRODUCTION

CAR/CM/5 Nutrient management 
Trial

CAR/CM/5.2  Effect of fertigation on yield 
of cardamom through drips

(Centres: Mudigere, Pampadumpara)

	 Application of irrigation 9 liters/clump/day 
along with 100 % recommended dose of fertilizer 
through drips recorded the highest capsule yield 
(205.35 kg/ha) that was on par with irrigation 9 lit-
ers /clump/day with 75 % recommended fertilizer 
dose (199.25 kg/ha) and the least capsule yield was 
obtained with conventional method of   irrigation 
(155.57 kg/ha) at Mudigere.

	 At Pampadumpara the experiment was started 

during 2011 and the experiment is in progress.

CAR/CM/5.3 Organic farming in Carda-
mom 

(Centre: Mudigere, Pampadumpara)

	 The experiment was initiated at Mudigere dur-
ing 2010 with nine treatments to know the effect 
of different organics on yield and quality of carda-
mom. Application of organics with bio-fertilizers 
registered   significantly higher yield than  only or-
ganics but application of FYM(30 t/ha) +  recom-
mended NPK (125 :125 : 250 kg/ha) recorded maxi-
mum dry capsule yield (250.65 kg/ha) followed by  
application of FYM + Azospirillum (10 g/clump) + 
Phosphorus solubilising bacteria PSB (10 g/clump) 
+ Trichoderma (10 g/clump) (Table 6). Marginal   
improvement in soil NPK content was observed due 
to the application of organics.  

	 Treatments	 No. of	 No. Panicles/	 Panicle	 Capsules	 Yield (kg/ha)
		  bearing 	 clump 	 Length (cm)	 / Panicle	
		  suckers/clump

	 T1	 36.52	 48.55	 71.00	 30.00	 190.66
	 T2	 38.19	 46.00	 70.00	 25.00	 185.73
	 T3	 32.33	 42.00	 68.00	 33.00	 199.86
	 T4	 26.88	 38.00	 68.00	 25.00	 168.66
	 T5	 36.00	 50.00	 42.00	 35.00	 240.21
	 T6	 34.00	 49.00	 73.00	 33.00	 230.47
	 T7	 30.00	 48.00	 70.00	 35.00	 231.55
	 T8	 28.00	 45.00	 69.00	 26.00	 186.22
	 T9	 38.00	 49.00	 69.02	 39.00	 250.65
	 SEm ±	 0.99	 1.86	 1.72	 0.43	 3.66
	 C D (0.5)	 3.28	 5.12	 N.S	 0.75	 9.28
	 CV %	 15.55	 15.85	 15.19	 15.0	 11.35

	 At Pampadumpara evaluation of different or-
ganic amendments on growth and yield of carda-
mom variety PV 2 showed that application of Jee-

Table 6. Yield and Yield attributing characters as influenced by organics in cardamom at Mudigere

vamritha + Azospirillum (10 g/clump) + Phosphate 
solubilising bacteria (10 g/clump) + Trichoderma 
(10/ g clump) (T8) resulted in the maximum fresh 
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(315.73 g plant -1) and dry capsule yield (66.59 g 
plant -1), however the yield was on par with one time 
application of FYM @ 30 t ha -1. Least incidence of 
Azhukal disease was observed with monthly basal 
application of Jeevamritha alone @ 20 L plant - 1.

CAR/CM/5.4:  Liming in Cardamom

(Centre: Pampadumpara)

	 The experiment was started during 2011at 
Pampadumpara in the variety PV 2. Application of 
ground lime stone @ 2 kg/plant in cardamom  in 
June had increased the yield of cardamom (variety 
PV 2)  208 % over the control followed by dolomite 
@ 2 kg/plant.

Heterorhabditis sp. at two different concentrations 
and in combination with Imidacloprid (0.006 %) 
against cardamom root grub. Both the EPN con-
centrations @ 100IJ/grub or 200IJ/grub used in 
the study reduced the root grub population .The 
nematode was applied alone or in combination with 
Imidacloprid. A combined application of nema-
tode and neonicotinoid is therefore suggested as a 
curative method in the management of cardamom 
root grub. Care should be taken to ensure adequate 
moisture content while applying EPN and applica-
tion of EPN should be restricted to evening hours 
for better results.

CAR/CP/6.6: Management of rhizome 
and panicle rot in Cardamom (New plan-
tation)

(Centre: Mudigere, Pampadumpara)	

	 The experiment was initiated at Mudigere with 
six treatments (Trichoderma harzianum, 

	 Consortium of bacteria (for growth, nematode, 
pythium suppression), T. harzianum + Consortium 
of bacteria, COC (0.2 %) drenching, Potassium 
Phosphonate (0.5 %) spray and drench, Control 
including three varieties during the year 2009. All 
the treatments were effective in enhancing the plant 
growth parameters compared to control. The maxi-
mum plant height( 213.6 cm)  and tillers ( 12.3)
were recorded by  T4(spraying and drenching of  
COC (0.3 %)in Njallani green gold which was on 
par with T3(Combined application of T. harzianum 
& Consortium of bacteria). The minimum disease 
incidence 3.0 % tiller and panicle infection and less 
incidence of foliar diseases were recorded by T3 
and T4.  with maximum yield (1085.3 kg/ha) and 
(1008.0 kg/ha) respectively. 

	 Application of Trichoderma harzianum and 
consortium of bacteria @ 50 g/plant was found to 
be the best treatment against tiller, panicle and cap-
sule infection of small cardamom varieties PV2 and 
Green gold at Pampadumpara.

CAR/CP/6  Pest and disease man-
agement Trial

CAR/CP/6.4 Management of cardamom 
root grub through entomopathogenic 
nematodes

(Centre: Pampadumapara)

	 Experiment was conducted at CRS, Pampa-
dumpara to evaluate the efficacy of two isolates of 

Fig 9. Effect of different liming materials on yield of 
cardamom
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CAR/ CP/ 6.7 Evaluation of new insecti-
cides/ biopesticides in cardamom against 
thrips and  shoot and capsule borer.

(Centre: Mudigere, Pampadumpara)

	 All the harvests of cardamom at Mudigere in-
dicated maximum damage with thrips compared to 
borers. Application of Methomyl@ 1.5gm per lit of 
water and Acetamiprid @0.5gm and Imidacloprid 
@ 0.5ml found to be effective to control thrips and 
capsule borer compared to  Standard check (Mudi-
gere practices).

	 At Pampadumpara minimum thrips infestation 
was recorded by the treatment T4 (Imidacloprid) 
with 5.89 % infestation followed by Thiamethoxam 
with lower infestation of 16.01 %.  The treatment T8 
(Quinalphos) was also effective in reducing thrips 
infestation (22.27 %) and was on par with the treat-
ments T1 (Acetamiprid), T2 (Chlorpyrifos) and T5 
(Carbosulfan).  In the case of shoot borer attack, 
lowest infestation was recorded by the treatment T7 
Poneem with 12.40 % infestation followed by the 
treatment T8 (Quinalphos) with a lower pest infes-
tation of (15.36 %) and this treatment was on par 
with the treatment T2 (Chlorpyrifos) with 18.28 % 
borer attack.

CAR/CP/6.8 Comparison of effect of 
chemical treatments as well as bio-control 
agents against pseudo stem rots of carda-
mom

(Centre: Pampadumpara)

	 This experiment was started in 2011 at CRS, 
Pampadumpara using the cardamom variety Njal-
lani. The treatments were imposed during first week 
of May 2013 and the trial is in progress.

Fig 10. Percent reduction of thrips and shoot borer 
infestation over control at Pampadumpara.
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LCA/CI Genetic Resources 

LCA/CI/1 Germplasm collection, charac-
terization, evaluation and conservation

(Centre: Eastern Himalayan region Gangtok 
(ICRI)

	 Germplasm of Large Cardamom maintained at 
ICRI Regional Research Station,Gangtok is shown 
in Table7. A Survey was conducted at different area 
of North Sikkim for collection of germplasms. Six 
planting units of six germplasms viz. SCC 239 (Gol-
sey), SCC 240 (Golsey), SCC 241 (Golsey), SCC 242 
(Ramsey), SCC 243 (Seremna) and SCC 246 (Ram-
sey) were collected and planted under AICRPS trial 
plot at Kabi farm. Characterizations of the collected 

V. Experimental Results in
Large Cardamom

 Table 7.   Large cardamom collections maintained at ICRI Regional Research station, Gangtok

germplasm were made as per descriptor. SCC 242 
Ramsay recorded more number of productive till-
ers(400, spike/clump (45), capsule /spike (15), seeds 
/ capsule(50), dry yield/plant (675) and projected 
yield (2000 kg/ha).

Centre	                 Indigenous				    Exotic		  Total
	 Cultivated		  Wild & related species	 Exi	 Addition (April 
					     sting	 2011. to 
						      March 2012)
	 Existing	 Addition  	 Existing	 Addition
		  (April 2011. 	 (April 2011. 
		  to March 	 to March
		  2012)	 2012)

ICRI,RRS,	 231	 17	 11	 NIL	 NIL	 NIL		  248
Gangtok 	
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Disease Management
LCA/CP/1.1. Evolving disease and pest 
tolerant lines in large cardamom

(Centre: ICRI regional research station 
(Gangtok)

	 Fourteen disease escapes (blight caused by 
Colletotrichum gloeosporioides) were collected 
from Sikkim and Darjeeling hills of West Bengal. 
Six units of each accession were planted in ICRI re-
search farm at Kabi for further multiplication and 
evaluation. Established accessions are being planted 
in poly bags / pots for challenge inoculation with 
the pathogen. Incidence of pests and diseases was 
less in treated trial plots in farmer’s fields at Sing-
hik, North Sikkim. Treating suckers with bioagents 
(Pseudomonas Fluorescens + Bacillus subtilis, 3 % 
each) showed less incidence of blight as compared 
to control. Moderately tolerant and moderately sus-
ceptible germplasm accessions were planted in dis-
ease hot spot area (Kabi) for field evaluation ICRI 
Sikkim 2 as control.   

CA/CP/1.2 Integrated pest and disease 
management in large cardamom

(Centre:  ICRI regional research station 
(Gangtok)

	 The experiment was started in 2011 in farmer’s 
field at Singhik, North Sikkim with two treatments 
T1 Control and, T2 Phytosanitation and application 
of bio- agents.  Targeted pests and diseases were leaf 
caterpillar (Artona chorista), shoot fly (Merochlo-
rops dimorphus) Colletotrichum blight, chirke and 
foorkey (viral diseases). It was observed that the in-
cidence of the pests and diseases was less in treated 
plot than in control plot.

Management of mealy bug and 
aphids
(Centre: Eastern Himalayan region –ICAR Re-
search complex for NEH Region, Gangtok )

	 Six different biopesticides viz., Phytoneem @ 
3 ml/L, Multineem @ 3 ml/L, Bacillus thuringien-
cis @ 2g/L, Beauveria bassiana @ 5 g/L, Petroleum 
Servo Agrospray @ 7 ml/L and Spinosad 45 SC 0.4 
ml/L were evaluated against mealy bug and aphids 
in large cardamom.  Among the biopesticides two 
sprayings of Petroleum Servo Agrospray @ 7 ml/L 
was  found to be most effective to control the popu-
lation of mealy bug (72.54 % population reduction 
over control) and aphids (79.76 % population re-
duction over control) followed by Spinosad 45 SC 
0.4 ml/L (70.26 % population reduction over con-
trol) and (74.26 % population reduction over con-
trol) respectively.

Management of leaf blight caused by 
Colletotrichum gloeosporioides

	 Field experiment was conducted to study the 
effect of different organic treatments against Collec-
totrichum gloeosporioides the causal agent of Leaf 
blight in large cardamom. Among the treatments 
garlic bulb extract @10 % both spray and drench 
showed  less incidence of disease (5.8 %) followed 
by ginger rhizome extract @ 10 % (drench and 
spray) with disease incidence of 11.11 compared to 
control (30.51 %).

Fig 11. Management of leaf blight  using garlic ex-
tract
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GIN/CI/I Genetic Resources

GIN/CI/1.1 Germplasm collection, char-
acterization, evaluation and conservation

(Centres: Middle gangetic plain-Dholi; Upper 
gangetic plain-Kumarganj; Western Hima-
layan region-Solan; Eastern plateau and 
hills region-Pottangi,Raigarh,Kanke; Lower 
gangetic plain region-Pundibari)

	 The ginger Germplasm maintained at vari-
ous AICRPS centres are given in (Table 9) Fifty 
accessions of ginger were collected for screening 

of promising lines with respect to yield and other 
quality parameters at Dholi and only fifteen acces-
sions namely RG-24, RG-22, RG-16, RG-34, RG-45, 
RG-18, RG-17, RG-30, RG-19, RG-20, RG-9, RG-
44, RG-5, RG-14 and RG-25 registered the reason-
able  yield ranging from (0.35 to 0.17 kg/plant) as 
compared to high yielding variety Nadia used as 
check. Among the promising line RG-24 produced 
the maximum yield (0.35 kg/plant) followed by RG-
22 i.e., 0.30 kg per plant.

	 Out of the 61 Germplasm of ginger evaluated at 
Kumarganj lines identified was NDG-55 (341.60 q/
ha) and NDG-6 (137.80 q/ha). NDG-6 and NDG-7 
with respect to yield were observed as soft rot toler-
ant germplasm accessions.  

	 At Solan two hundred and thirty one ginger 
collections were evaluated for rhizome yield and 
other horticultural traits. Yield of three lines viz., 
SG-857 (185.20 q/ha), SG-12/04 (176.60 q/ha) and 
SG-1134 (175.80 q/ha) excelled the check Himgiri 
which yielded 151.50 q/ha. The rhizome rot disease 
incidence varied from 8.40-25.75 % with 9.80 % and 
12.25 % in SG-857 and Himgiri, respectively.

	 Out of 59 germplasm evaluated at Pundibari 
highest rhizome yield/plant was recorded by GCP-
23 (255.00 g) and lowest by GCP-10 (52.33 g). 

VI. Experimental Results in
Ginger

Table 8. Ginger germplasm collection of AICRPS 
centres

Centre	 Indigenous	 Exotic	 Total
			 
Dholi 	 50	 -	 50
Kumarganj 	 61	 -	 61
Pottangi	 98	 -	 98
Pundibari	 59	 -	 59
Raigarh	 44	 -	 44
Solan 	 231	 -	 231
Total	 543		  543
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	 Out of 98 ginger germplasm evaluated at  Pot-
tangi maximum  fresh rhizome yield was recorded 
by three accessions Banspal (5.5 kg/3 m2), Sing-
hjhara (5.5 kg/3 m2), Zo-9 (5.5 kg/3 m2) , V1E4-4 
(5.5 kg/3 m2) followed by S-692 (5.3 kg/3 m2), Sar-
giguda (5.3 kg/3 m2) and  Turia local (5.3 kg/3 m2).

Crop Improvement

GIN/CI/2 Coordinated Varietal Tri-
al 

GIN/CI/2.3	 CVT 2006 - Series VII

(Centre: Pottangi, Pundibari, Kumarganj)

	 At Pottangi   entry IG-2 (9.05 t/ ha) was the 
top yielder with the yield advantages of 49.6 % than 
the national check variety Mahima (6.05 t/ha) fol-
lowed by V1S1-2(7.5t /ha) and GCP-31 (5.74 t/ha).  
Maximum tillers per clump were noticed in GCP-
31(7.8).  The rotting and wilting per cent was low in 
V1S1-2 (Table 9)  

Table 9. Performance of ginger genotypes in Coordinated Varietal Trial during kharif at Pottangi (2012-

Entries	 Plot Yield	 Projected 	 Yield 	 Tillers/	 Plant 	 Rot	 Wilt
	 (kg/3m 2)	 yield	 Adv. over	 clump	 Height	 %	  %
		  (t/ha)	 NC (%)		  (cm)

GCP 31	 2.58	 5.74	 21.1	 7.8	 42.1	 14.3	 10.4

GCP 5	 2.14	 4.74		  4.9	 35.2	 10.5	 9.6

V1S1 -2	 3.38	 7.50	 37.1	 7.4	 41.9	 8.1	 8.2

IG 3	 2.27	 5.03		  4.7	 46.5	 13.1	 8.6

IG 2	 4.08	 9.05	 49.6	 5.5	 42.9	 9.1	 10.6

MAHIMA ( NC)	 2.73	 6.05		  6.5	 44.1	 3.7	 3.8

SUPRABHA ( LC)	 2.81	 6.25		  6.1	 36.4	 10.0	 10.4

S.Ed (±)	 0.12	 0.27		  0.29	 2.05	 0.82	 0.4

CD (0.05)	 0.44	 0.98		  1.04	 7.31	 2.4	 1.1

CV%	 9.18	 9.18		  10.10	 10.52	 6.2	 5.8

GIN/CI/3.2	 Initial evaluation trial 2011

(Centres: Solan, Pundibari, Dholi)

	 At Solan the genotype SG-26/04 recorded 
maximum yield (203.00 q/ha) followed by SG-08/04 
(191.60 q/ha) and  the check Himgiri recorded less 
yield (151.50 q/ha). The rhizome rot disease inci-
dence varied from 8.50 -14.65 % with minimum in 
SG-26/04. 

	 In IET, out of 11genotype tested (GCP-1, GCP-
8, GCP-9, GCP-12, GCP-14, GCP-28, GCP-33, 
GCP-45, GCP-48, GCP-49 and GCP-54. Goruba-
than (Local Check), GCP-49 recorded the maxi-
mum   projected yield (15.65 t/ha.) followed by 
GCP-8(12.55 t/ha) at Pundibari.

	 Nine promising entries along with check vari-
ety Nadia were tested under initial evaluation trial. 
Promising entries RG-32 was found significantly 
more number of tillers per plant (26.06) as com-
pared to check variety Nadia (22.27). All the en-
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tries gave significantly higher yield per plot or per 
hectare except RG-14 as compared to check variety 
Nadia. However, among high yielding promising 
entries, RG-32 produced the highest yield per plot 
(7.92 kg/3m2) or 26.39 t/ha followed by entry RG-
24 i.e., yield per plot (7.53 kg/3m2) or (25.11 t/ha) 
during 2012-13.  

GIN/CI/3.3 -   Initial Evaluation Trial 2012

(Centre: Kumarganj, Pottangi)

	 At Kumarganj seven entries of ginger were 
evaluated on IET during the kharif season. The 
Maximum yield 339.99 q/ha was recorded by bydra-
sonth followed by NDG-28 (199.99 q/ha) and then 
NDG-6 (141.11 q/ha). 

	 It is revealed from the analyzed data that the 
rhizome yield of the entry V1K1-1 (6.0 Kg/3m2 , 
13.3 t/ha)   was the highest followed by PGS-8 (5.5 
Kg/3m2 , 12.2 t/ha), PGS-7 (5.5 Kg/3m2 , 12.2 t/ha) 
and Renga (5.5 Kg/3m2 , 12.2 t/ha) during 2012-13. 
The average of seven years data revealed that, VIE5 
(21.4 t/ha) was the top yielder followed by PGS-8 
(20.3 t/ha). 

GIN/CI/3.5 Genotype X Environment in-
teraction on quality of ginger

(Centres: Western Himalayan region-Solan; 
Eastern himalayan region-Pasighat, Mi-
zoram, Barapani; Lower gangeticplain- 
Pundibari, Kalyani; East cost plains and hills 
region – Chintapalli; Eastern plateaue and 

hills region-Pottangi)

	 At Solan average yield of ginger varied from 
95.64 q/ha to 203.00 q/ha. Local check SG-26/04 
recorded maximum yield 203.00 q/ha followed by 
Himgiri 151.50 q/ha. The rhizome rot disease inci-
dence varied from 8.50 to 14.85 % with minimum 
in SG-26/04. 

	 Maximum   fresh rhizome yield of ginger was 
recorded by TCPII (13.9 t/ha), followed by Roma 
(13.0 t/ha) and Pratibha(12.5 t/ha) at Pottangi. 

	 At chinthapalli,   out of the ten varieties allot-
ted in this project received only 6 varieties from 
different centres and with local check Narsipatnam 
conducted the experiment in Randomized block 
design.  During the year 2012-13, observations re-
vealed that, Maximum plant height was recorded 
in Nadia (44.66 cm) followed by Varada (44.0 cm). 
Nadia produced maximum tillers (21) followed by 
Varada (19.3). Among the varieties, Nadia recorded 
maximum yield (22.75 t/ha) of fresh rhizomes fol-
lowed by Varada (21.32 t/ha) and lowest yield was 
recorded in Himagiri (11.17 t/ha). 

	 The maximum yield was registered by Himgiri 
(154.33 q/ha) followed by Nadia (131 q/ha) and the 
Mahima (125 q/ ha) at Mizoram.

	 At Kalyani in respect of yield per plant (kg) and 
projected yield (t/ha), Varada registered the maxi-
mum yield (34.38t/ha) followed by (Suruchi 31.62 
t/ha), Suprabha (30.45 t/ha) and Gorubathan( 30.15 
t/ha) whereas lowest yield  was recorded by Him-
giri(14.84 t/ha)  (Table11).

Table 10. Performance of ginger varieties at GXE interaction at Kalyani  (2012-2013)

	 Genotypes	 Plant height	 No. of  	 Leaf area	 Average	 Projected
		  (cm) 	 tillers/ 	 (cm s (kg)	 yield / 	 yield	
			   clump 	 quare)	 plant	 (t/ha)

Himgiri	 45.20	 14.4	 39.09	 0.161	 14.84

Mahima	 47.0	 9.57	 38.74	 0.177	 16.13

Rejatha	 49.60	 12.43	 40.09	 0.167	 15.40
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	 At Barapani maximum yield was noticed   in 
V3S1-8 (4.5 t/ha) whereas variety Suruchi had max-
imum oleoresin content (10.50 %) and lowest was 
noticed in Mahima (3.90 %). The highest volatile oil 
content was noticed in Mahima (2.65 %) and low-
est in Himgiri (1.73 %). Dry recovery percentage 
ranged from (17.10-29.91 %)   and crude fiber con-
tent was (4.21-7.85 %). 

 	 In Genotype × Environment interactions, 
maximum projected yield was registered by GCP-5 
(11.48 ton /ha) followed by IISR Varada (6.28 ton /
ha) at Pundibari and the lowest yield was recorded 
by Suprabha (2.49 ton/ha).   

	 At Kanke maximum yield per ha was noticed in 

Suprabha (33.51 tonnes) followed by Suruchi (32.06 
tonnes) and Himgiri (31.77 tonnes) whereas maxi-
mum dry recovery was observed in Varada (24.76 
%) followed by Himgiri (24.39 %) and Mahima 
(23.23 %).

	 The variety Surabhi registered maximum  rhi-
zome yield (0.20 kg/plant, 7.01 kg/3m2 and 23.34 
t/ha) and that was statically on  par with the check 
variety Nadia (0.20 kg/plant, 7.09 kg/3m2 and 23.60 
t/ha) at Pasighat (Table 11). The mean values on 
quality parameters revealed that variety Suruchi 
had maximum dry recovery (21.97 %) and essen-
tial oil (1.97 %) content. The variety Surabhi had  
maximum oleoresin (8.56 %) and lowest crude fibre 
(3.43 %) was noticed in Mahima. 

Varada	 50.57	 12.57	 37.75	 0.376	 34.38

Gorubathan (local cv.)	 53.27	 12.47	 36.04	 0.328	 30.15

Suprabha	 50.67	 12.43	 40.06	 0.331	 30.45

Suruchi	 63.37	 14.33	 39.51	 0.344	 31.62

Surabhi	 54.20	 17.63	 40.31	 0.240	 22.11

V3 S1 -8	 55.67	 11.90	 40	 0.212	 25.91

Sambuk (local cv.)	 52.20	 14.53	 39.57	 0.193	 17.79

S.Em.(±)	 1.462	 0.374	 0.684	 0.013	 0.894

CD (0.05) 	 4.344	 1.111	 2.032	 0.039	 2.656

Table 11. Performance of Ginger varieties under G x E interaction at Pasighat

	 Varieties	 Plant 	 No of	 Leaf 	 Leaf 	 Yield 	 Yield	 Dry 	 Crude	 Oleor	 Essen
		  height	 tillers	 length	 breadth 	 /plant	 (t/ha)	 recov	 fibre	 esins	 tial oil 
		  (cm.)		  (cm.)	 (cm.)	 (kg)		  ery (%)	 (%)	  (%)	 (%)

Suprabha	 46.63	 11.87	 20.49	 2.45	 0.17	 19.96	 19.87	 4.59	 7.83	 1.71

Suruchi	 53.22	 12.20	 20.79	 2.56	 0.17	 19.77	 21.97	 3.90	 7.45	 1.97

Surabhi	 49.37	 12.73	 23.23	 2.62	 0.20	 23.60	 21.37	 4.05	 8.56	 1.88

V3S1	 50.09	 11.27	 18.66	 2.55	 0.13	 15.70	 19.97	 3.75	 8.43	 1.76

Himgiri	 49.63	 10.33	 21.00	 2.51	 0.15	 19.38	 19.67	 4.67	 6.00	 1.75

Varada	 46.76	 11.00	 21.10	 2.34	 0.16	 19.67	 19.40	 3.97	 6.76	 1.76

Mahima	 51.84	 10.47	 22.84	 2.57	 0.16	 18.85	 20.63	 3.43	 5.85	 1.87

Rejatha	 52.07	 11.53	 20.65	 2.33	 0.16	 18.79	 20.38	 4.09	 6.13	 1.57
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GIN/CI/4 Quality Evaluation Trial

GIN/CI/4.1 Evaluation of germplasm for 
quality

GIN/CI/4.1  Identification of high yield-
ing and good quality genotypes for fur-
ther  promotion in  IET and CVT

(Center:Solan)

	 Forty best performing collections were ana-
lyzed. The dry matter content (%) and crude fibre 
(%) ranged between 16.50 (Suprabha) to 23.50 (SG-
1083) and 4.15 (SG-1134) to 5.32 (SG-603), respec-
tively. Essential oil (%) and oleoresin contents (%) 
varied from 0.61 (Varada) to 1.93 (SG-857) and 
3.12 (SG-40/04) to 5.26 (SG-1032), respectively. 
High yielding collection SG-26/04 was found supe-
rior/ comparable for dry matter content, essential 
oil, oleoresin and crude fibre contents to the check 
Himgiri. 

GIN/CI/4.2 Evaluation of germplasm 
from other centres

(Center:Solan)

	 Eight samples of turmeric from one centre i.e. 
T.C.A., Dholi, Muzaffarpur (Bihar) were evaluated 
for quality parameters viz., dry matter (%), essential 
oil (%), oleoresin (%) and curcumin (%) in turmer-
ic. However, samples of ginger were not received for 
analysis during the period under report.

Crop Management

GIN/CM/5 Nutrient management 
Trial  

GIN/CM/5.3 Nutrient management 
through organic manures for growth and 
yield of ginger

(Centre: Kumarganj, Dholi)

	 Application of recommended dose of fertiliz-
er (120:80:80) registered maximum rhizome yield 
(135.55 q/ha) at Kumarganj and the lowest rhizome 
yield 82.21q/ha was noticed in the treatment FYM 
(50 %) + vermicompost (50 % over the control 
(65.55 % q/ha).

	 At Dholi among seven treatment and one con-
trol, FYM (100%)-20t ha-1 and integrated nutrient 
management (FYM-30 t ha-1, N:P:K:80:50:80kg 
ha-1) gave significant higher yield (14.15 & 16.10t 
ha-1) respectively as compared to control (9.29 t ha-
1) in which recommended dose of INM @FYM-30 
t ha-1, N:P:K:80:50:80kg ha-1 gave the maximum 
yield (16.10t ha-1). Regarding cost benefit ratio is 
concerned, recommended dose of INM gave the 
maximum return Rs.3.00 per unit cost (1:3.00) fol-
lowed by FYM-100% @20 t ha-1 i.e., return Rs.2.72 
per unit cost (1:2.72). 

GIN/CM/ 5.4   Evaluation of herbicides 
for the control of weeds in Ginger (Zin-
giber officianale rosc) 

(Centre: Chintapalli)

Nadia	 52.98	 11.27	 21.65	 2.72	 0.20	 23.34	 21.60	 4.02	 7.13	 1.72

GM	50.29	 11.41	 21.16	 2.52	 0.17	 19.89	 20.54	 4.05	 7.13	 1.78

SEm±	 1.21	 0.46	 0.79	 0.07	 0.01	 1.15	 0.54	 0.07	 0.26	 0.06

CD 		 3.62	 1.39	 2.38	 0.22	 0.03	 3.45	 1.61	 0.22	 0.79	 0.18

(0.05)	
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	 This trial was initiated during the year 2012-13 
with the objective of reducing cost of cultivation in 
ginger with following treatments.

T1: Pendimethalin (Pre-emergent) 30% EC, 1.5 kg 
a.i./ha
T2: Oxyflurofen (Pre-emergent) 23.5% EC, 0.3 kg 
a.i./ha
T3:T1 followed by Quazilofop ethyl (30 days of 
crop) 5 % EC, 0.05 kg a.i./ha
T4:T1 followed by Propaquizafop (30 days of crop) 
10 % EC, 0.05 kg a.i./ha
T5:T2 followed by Quazilofop ethyl (30 days of 
crop) 5 % EC, 0.05 kg a.i./ha
T6: T2 followed by Propaquizafop (30 days of crop) 

10% EC, 0.05 kg a.i./ha
T7:T3 followed by hand weeding (90 days of crop) 
T8: T4 followed by hand weeding (90 days of crop)
T9: T5 followed by hand weeding (90 days of crop)
T10:T6 followed by hand weeding (90 days of crop)
T11: Un weeded control
T12: Weed free check (Regular Hand weeding)

	 During the year 2012-13, predominance of 
weeds Cypress, Cynodan in ginger fields was ob-
served.  Maximum per plant yield (502 g/plant) 
and projected yield (24.50 t/ha) was recorded by   
T9 treatment i.e. application of Oxyflurofen 23.5 % 
E.C, 0.3 kg a.i/ha that was on par with T12 i.e weed 
free check (Table 12)   

Table 12. The Effect of herbicides on growth and yield of ginger

Treatments	 Plant height	 No. of	 Rhizome	 Rhizome	 Fresh
	 (cm)	 tillers/	 yield/	  yield/	 Rhizome
		  plant	 plant (g)	 plot (kg)	 Yield t/ha

T1	 26.86	 7.8	 130.2	 2.41	 6.02

T2	 28.46	 9.1	 146.4	 2.73	 6.82

T3	 30.26	 11.7	 186.9	 3.72	 9.30

T4	 31.06	 11.1	 180.0	 3.52	 8.80

T5	 34.56	 14.1	 257.8	 5.07	 12.67

T6	 35.15	 14.2	 224.5	 4.42	 11.05

T7	 37.94	 17.4	 353.4	 6.80	 17.00

T8	 35.43	 16.3	 345.6	 6.44	 16.10

T9	 46.00	 21.2	 502.0	 9.80	 24.50

T10	 40.93	 19.7	 428.5	 8.24	 20.60

T11	 13.79	 2.96	 39.6	 0.95	 2.375

T12	 43.80	 22.6	 511.2	 10.18	 25.45

SE (m) 	 0.949	 0.748	 8.198	 0.131	 --

CD (0.05%)	 2.802	 2.208	 24.19	 0.387	 --

CV %	 4.881	 9.229	 5.153	 4.245	 --
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Disease Management

GIN/CP/6 Disease Management 
Trial 

GIN/CP/6.1Disease surveillance and eti-
ology of rhizome rot in ginger

(Centre: Dholi)

	 A survey was conducted on the Vaishali district 
of Bihar to estimate the incidence of bacterial wilt 
and soft rot incidence in ginger by Dholi. The Bac-
terial wilt incidence was more compared to soft rot 
incidence  and  ranged from 5 to 45 % with mean 
disease incidence of 23.89 % whereas soft rot dis-
ease ranged from 0 to 20 % with mean disease in-
cidence of (8.89 %). The crop was also found to be 
infected with Phyllosticta leaf spot disease which 
varied from 0 to 15 % with mean disease incidence 
of 5.56 %.

GIN/CP/6.6	 Management of soft rot of 
ginger (Biofumigation using mustard)

(Centres: Solan,   Kumarganj)

	 At solan maximum germination (91.67 %) and 
minimum incidence of soft rot (2.45 %), macterial 
wilt (1.56 %) and leaf spot (12.37 %) were noticed in 
rhizome treatment by Metalaxyl  mancozeb, where-
as maximum yield (151.20 q/ha) was noticed  in the 
treatment biofumigation using  mustard.

	 The result of experiment at Kumarganj showed 
that maximum rhizome germination (80 %) low-
est soft rot incidence (21.2 %) and maximum yield 
(21.2t/ha) was recorded by the treatment Metalaxyl 
Mancozeb 75 % WP followed by soil fumigation 
with mustard. 

GIN/CP/6.7	 Management of soft rot of 
ginger (Biofumigation using cabbage)

(Centers: Solan,  Kumarganj, Pundibari, 
Ambalavayal, Raigarh) 

	 At Solan cabbage biofumigation registered 
maximum germination (90.67 %), yield (167.00 q/
ha) and minimum incidence of bacterial wilt (1.25 
%). It also resulted in lowest incidence of soft rot 
(2.56 %) and leaf spot (7.25 %). 

	 Regarding 4 year’s pooled results (2009-10 to 
2012-13) biofumigation using cabbage (T1) re-
corded maximum  yield of 14.15 t/ha with less soft 
rot disease of ginger (7.03 % disease) at Pundibari   
with an yield of 12.76 t/ha  which was on par with  
rhizome treatment with Metalaxyl Mancozeb (T2) 
which recorded 9.54% soft rot disease incidence. 

	 At Ambalavayal the germination percentage 
was considerably low (54.00 %) when the soil was 
biofumigated with cabbage and it was found to be 
higher when rhizomes were treated with Metalaxyl 
Mancozeb (72 %). Biofumigation using cabbage re-
corded maximum yield (20.0 t/ha), minimum soft 
rot (56 %) and leaf spot (1 %) incidence. 

Fig.12 Management of soft rot of Ginger (bio-fumi-
gation using cabbage)

	 All the treatment were effective against soft rot, 
at Kumarganj and maximum  effect was noticed in 
rhizome treated by metalaxyl  mancozeb with a soft 
rot incidence (22.7 %) and yield (3.0 kg/plot) fol-
lowed by soil fumigation with cabbage and rhizome 
treated with antagonist bacteria.
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GIN/CP/6.8 Management of bacterial wilt 
of ginger (Biofumigation using mustard)

(Centre: Solan) 

	 An experiment on management of bacterial 
wilt of ginger was conducted at Solan with the treat-
ments biofumigation using mustard,   Soil treatment 

by bleaching powder @10 g/bed , Rhizome treat-
ment by heat (46-480C by solarization), Rhizome 
treatment by rhizobacterial antagonist, Rhizome 
treatment by endophytic bacterial antagonist and 
absolute control        (Table 13). Mustard biofumiga-
tion resulted in maximum germination per cent in 
ginger (88.67 %), yield (150.0 q/ha) and lower inci-
dence of bacterial wilt (2.25 %). 

Table 13. Management of bacterial wilt of ginger (Biofumigation using mustard) at Solan

Figures in parentheses are square root transformed values
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Treatment Germination 
(%)

Soft rot 
(%)

Bacterial wilt 
(%)

Yield 
(q/ha)

T1 88.67 4.35 2.25 150.00
(8.23) (0.67) (0.34)

T2 84.77 6.60 3.50 130.00
(8.14) (0.95) (0.70)

T3 85.35 5.34 3.67 131.50
(8.28) (0.82) (0.78)

T4 83.54 6.70 5.57 140.00
(7.98) (0.98) (0.91)

T5 86.50 5.25 4.25 145.00
(8.16) (0.80) (0.82)

T6. 75.66 12.50 6.50 111.50
(7.42) (1.65) (0.99)

CD(0.05) (0.39) (0.22) (0.34) 06.60
Figures in parentheses are square root transformed values

GIN/CP/6.9 Management of bacterial wilt of ginger (Biofumigation using cabbage)
(Centre: Pundibari, Ambalavayal, Pampadumpara)

At Pundibari pooled data (2009-10 to 2012-13)  revealed that biofumigation using cabbage (T1)
was the promising treatment to reduce bacterial wilt disease of ginger (5.92 % disease) followed 
by soil treatment by bleaching powder (T2) which recorded bacterial wilt disease incidence 8.23
% with maximum yield (15.16 t/ha and 13.71 t/ha ) respectively (Table14).  No shoot borer 
incidence was noticed.

Table 14. Effect of biofumigation using cabbage on the incidence of softrot disease and yield at Pundibari 
(Pooled 2009 to 2013)

GIN/CP/6.9 Management of bacterial wilt 
of ginger (Biofumigation using cabbage)

(Centre: Pundibari, Ambalavayal, Pampad-
umpara)

	 At Pundibari pooled data (2009-10 to 2012-13)  

revealed that biofumigation using cabbage (T1) was 
the promising treatment  to reduce bacterial wilt 
disease of ginger (5.92 % disease) followed by soil 
treatment by bleaching powder (T2) which record-
ed bacterial wilt disease incidence 8.23 % with max-
imum yield  (15.16 t/ha and 13.71 t/ha ) respectively  
(Table14).  No shoot borer incidence was noticed.

Table 14. Effect of biofumigation using cabbage on the incidence of softrot disease and yield at Pundibari 
(Pooled 2009 to 2013)
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Treatments Germination
(%)

Soft rot 
(%)

Bacterial wilt (%) Plot yield 
(kg)

Projected yield 
(t/ha)

T1 92.35 9.97
(18.41)

5.92
(14.08)

7.52 15.16

T2 87.03 12.55
(20.75)

8.23
(16.67)

6.80 13.71

T3 91.56 12.95
(21.09)

9.41
(17.86)

6.35 12.80

T4 86.72 12.06
(20.32)

8.54
(16.99)

6.16 12.42

T5 87.50 12.54
(20.74)

11.02
(19.39)

6.01 12.12

T6 85.63 19.19
(25.98)

22.11
(28.05)

3.82 7.70

SEm+ 2.885 0.317 0.748 0.196 -
CD (0.0 5%) 8.695 0.955 2.254 0.592 -

T2: Foliar spray with Carbendazim (0.1 %) first at disease appearance and then 2 times at 20 

days interval

T3: Foliar spray with Carbendazim + Mancozeb (0.1%) first at disease appearance and then 2 

times at 20 days interval.

T4: Foliar spray with Blitox (0.4 %) first at disease appearance and then 2 times at 20 days 

interval.

T5: Foliar spray with Propiconazole (0.1 %) first at disease appearance and then 2 times at 20 

days interval.

T6: Foliar spray with Tricyclazole (0.1 %) first at disease appearance and then 2 times at 20 

days interval.

T7: Foliar spray with Hexaconazole (0.1 %) first at disease appearance and then 2 times at 20 

days interval

T8: Control.

From the Table 15 , it was found that Foliar spray with Propiconazole (0.1 %) first at disease 
appearance and then 2 times at 20 days interval (T5) was the best treatment with lowest PDI of 
7.22 and maximum yield (8.80 kg/plot) followed by foliar spray with Hexaconazole (0.1 %) first 
at disease appearance and then 2 times at 20 days interval which recorded the leaf spot PDI of 
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	 At Ambalavayal germination percentage was 
higher in the treatment where soil was biofumigated 
using cabbage (67 %). The plots in which rhizomes 
were treated with endophytic bacterial antagonist- 
GEB 18  recorded lower leaf spot and bacterial wilt 
incidence (1 % and 10 % respectively) as well as  
higher  rhizome yield (23.00 t/ ha). 

	 At Pampadumpara after the harvest of the pro-
duce in March 2013 the plant residue incorporated 
in soil and the beds kept for solarization for two 
months. The planting of ginger will be carried out 
in first week of June-2013.

GIN/CP/6.10 Efficiency of different fun-
gicide against leaf spot disease of ginger 
including new molecules.

(Centres: Middle gangetic plain region-                                                                                          
Dholi; Lower gangetic plain region-
Pundibari)

	 An experiment on efficiency of different fun-
gicide against leaf spot disease of ginger including 
new molecules was initiated at Pundibari. 

T1: Foliar spray with Mancozeb (0.3 %) first at dis-
ease appearance and then 2 times at 20 days          in-
terval

T2:  Foliar spray with Carbendazim (0.1 %) first at 
disease appearance and then 2 times at 20 days in-
terval

T3:  Foliar spray with Carbendazim + Mancozeb 
(0.1%) first at disease appearance and then 2 times 
at 20 days interval.

T4: Foliar spray with Blitox (0.4 %) first at disease 
appearance and then 2 times at 20 days interval.

T5: Foliar spray with Propiconazole (0.1 %) first at 
disease appearance and then 2 times at 20 days in-
terval.

T6:  Foliar spray with Tricyclazole (0.1 %) first at 
disease appearance and then 2 times at 20 days in-
terval.

T7:  Foliar spray with Hexaconazole (0.1 %) first at 
disease appearance and then 2 times at 20 days in-
terval

T8: Control.

	 From the Table 15 , it was found that Foliar 
spray with Propiconazole (0.1 %) first at disease ap-
pearance and then 2 times at 20 days interval (T5) 
was the best treatment with lowest PDI of 7.22 and 
maximum yield (8.80 kg/plot) followed by foliar 
spray with Hexaconazole (0.1 %) first at disease ap-
pearance and then 2 times at 20 days interval which 
recorded the leaf spot PDI of 8.89 and 10.00 and 
yield of 7.50 kg/plot and 7.25 kg respectively. T5, T7 
and T4 reduced disease incidence of 81.43 %, 77.14 
% and 74.29 % respectively over control.

(Figures in parenthesis are angular transformed value)
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Treatments Germination
(%)

Soft rot 
(%)

Bacterial wilt (%) Plot yield 
(kg)

Projected yield 
(t/ha)

T1 92.35 9.97
(18.41)

5.92
(14.08)

7.52 15.16

T2 87.03 12.55
(20.75)

8.23
(16.67)

6.80 13.71

T3 91.56 12.95
(21.09)

9.41
(17.86)

6.35 12.80

T4 86.72 12.06
(20.32)

8.54
(16.99)

6.16 12.42

T5 87.50 12.54
(20.74)

11.02
(19.39)

6.01 12.12

T6 85.63 19.19
(25.98)

22.11
(28.05)

3.82 7.70

SEm+ 2.885 0.317 0.748 0.196 -
CD (0.0 5%) 8.695 0.955 2.254 0.592 -

T2: Foliar spray with Carbendazim (0.1 %) first at disease appearance and then 2 times at 20 

days interval

T3: Foliar spray with Carbendazim + Mancozeb (0.1%) first at disease appearance and then 2 

times at 20 days interval.

T4: Foliar spray with Blitox (0.4 %) first at disease appearance and then 2 times at 20 days 

interval.

T5: Foliar spray with Propiconazole (0.1 %) first at disease appearance and then 2 times at 20 

days interval.

T6: Foliar spray with Tricyclazole (0.1 %) first at disease appearance and then 2 times at 20 

days interval.

T7: Foliar spray with Hexaconazole (0.1 %) first at disease appearance and then 2 times at 20 

days interval

T8: Control.

From the Table 15 , it was found that Foliar spray with Propiconazole (0.1 %) first at disease 
appearance and then 2 times at 20 days interval (T5) was the best treatment with lowest PDI of 
7.22 and maximum yield (8.80 kg/plot) followed by foliar spray with Hexaconazole (0.1 %) first 
at disease appearance and then 2 times at 20 days interval which recorded the leaf spot PDI of 
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	 A field trial on management of Phyllosticta leaf 
spot of ginger was conducted to see the effect of dif-
ferent fungicides on control of Phyllosticta leaf spot 
of ginger at Dholi. All the treatments were found 
to have statistically significant effect on decreasing 
Phyllosticta leaf spot disease and increasing yield 
over control .

Table 15. Effect of different treatments on leaf spot disease of ginger (2012-13)

(Figures in parenthesis are angular transformed value)
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8.89 and 10.00 and yield of 7.50 kg/plot and 7.25 kg respectively. T5, T7 and T4 reduced disease 
incidence of 81.43 %, 77.14 % and 74.29 % respectively over control.

Table 15. Effect of different treatments on leaf spot disease of ginger (2012-13)

Treatments Germination Leaf spot 
(PDI)

% reduction 
over control

Yield 
(kg/plot)

Project yield 
(t /ha)

T1 91.88 20.00
(26.57)

48.57 4.65 9.37

T2 91.25 17.78
(24.94)

54.28 5.80 11.70

T3 92.50 10.00
(18.43)

74.29 7.25 14.62

T4 93.75 16.67
(24.10)

57.14 5.40 10.89

T5 94.38 7.22
(15.59)

81.43 8.80 17.75

T6 95.63 12.22
(20.46)

68.58 6.70 13.51

T7 95.00 8.89
(17.35)

77.14 7.50 15.12

T8 92.50 38.89
(38.58)

- 3.65 7.36

SEm+ 2.138 1.829 - 0.868 -
CD (0.05) 6.286 5.378 - 2.552 -

          

(Figures in parenthesis are angular transformed value)

A field trial on management of Phyllosticta leaf spot of ginger was conducted to see the effect of 
different fungicides on control of Phyllosticta leaf spot of ginger at Dholi. All the treatments 
were found to have statistically significant effect on decreasing Phyllosticta leaf spot disease and 
increasing yield over control .

Lowest disease (PDI 22.22) with maximum yield (19.24 t/ha) over control (PDI  48.89 & yield 
10.88 t/ha) was recorded by the  treatment  foliar spray with Carbendazim + Mancozeb (0.1 %)
first at the appearance of disease  and subsequently 2 sprays at 20 days interval  after 1st spray.

	 Lowest disease (PDI 22.22) with maximum 
yield (19.24 t/ha) over control (PDI  48.89 & yield 
10.88 t/ha) was recorded by the  treatment  foliar 
spray with Carbendazim + Mancozeb (0.1 %)  first 
at the appearance of disease  and subsequently 2 
sprays at 20 days interval  after 1st spray.
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TUR/CI/I Genetic Resources and 
Crop Improvement

TUR/CI/1.1 Germplasm collection, char-
acterization, evaluation and conservation

(Centre: Coimbatore, Dholi, Kumarganj, Pot-
tangi, Pundibari, Kammarapalli, Raigarh, 
Pasighat)

	 The Turmeric germplasm maintained at vari-
ous AICRP centers are given in (Table 16). At Co-
imbatore a total of 275 germplasm collections were 
planted during June 2012. The yield/plot (3 m2) re-
corded by the checks were CL 189 (CO1) 15.96, CL 
1 (BSR 2) 8.64, 7.80 kg respectively. Among the 275 
genotypes evaluated, 25 types recorded higher yield 
than check 1 (CL 189), 195 genotypes recorded 

higher yield than check 2 (CL 1) and 21 genotypes 
recorded higher yield than Check 3 (CL 2). How-
ever 124 genotypes recorded higher yield than the 
mean of all the genotypes.

VII. Experimental Results in
Turmeric

Table 16.   Turmeric germplasm collections in AICRPS centres
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VII. Experimental Results in Turmeric

TUR/CI/I Genetic Resources and Crop 
Improvement

TUR/CI/1.1 Germplasm collection, characterization, 
evaluation and conservation

(Centre: Coimbatore, Dholi, Kumarganj, Pottangi, 
Pundibari, Kammarapalli, Raigarh, Pasighat)

The Turmeric germplasm maintained at various AICRP centers are given in (Table 16).
At Coimbatore a total of 275 germplasm collections were planted during June 2012. The yield/plot 
(3 m2) recorded by the checks were CL 189 (CO1) 15.96, CL 1 (BSR 2) 8.64, 7.80 kg respectively. 
Among the 275 genotypes evaluated, 25 types recorded higher yield than check 1 (CL 189), 195 
genotypes recorded higher yield than check 2 (CL 1) and 21 genotypes recorded higher yield than 
Check 3 (CL 2). However 124 genotypes recorded higher yield than the mean of all the genotypes.

Table 16.   Turmeric germplasm collections in AICRPS centres

Centre
Indigenous

TotalCultivated Wild and 
related sp.

Coimbatore 275 - 275
Dholi 84 - 84
Kammarapally 220 - 220
Kumarganj 150 - 150
Pasighat 38 - 38
Pottangi 199 - 199
Pundibari 172 22 194
Raigarh 42 - 42
Total 1180 22 1172

Out of eighty four accessions of turmeric were collected and evaluated  at Dholi  only fourteen 
accession namely, RH-427, RH-426, RH-406, RH-413, RH-407, RH-24, RH-80, RH-6, RH-5/80, 
RH-2, RH-12, RH-401, RH-403 and RH-402 recorded maximum yield ranging from (1.70 to 1.2 kg 
per plant) as compared to local check variety Rajendra Sonali (1.00 kg per plant) and Rajendra Sonia 
(0.90 kg per plant). Among fourteen promising accessions, RH-427 registered the maximum yield 
(1.70 kg/plant) followed by RH-426 i.e., 1.60 kg per plant. 

At Pasighat out of thirty eight diverse genotypes of turmeric were evaluated, only genotype 
CHFT-36 recorded significantly higher fresh rhizome yield (0.27 kg/plant, 10.83 kg/plot and 
30.41 t/ha) as compared to the check variety Megha Turmeric-1 (0.24 kg/plant, 9.72 kg/plot and 
32.37 t/ha) whereas highest curcumin content was observed in check variety Megha Turmeric-1
(7.21 %) followed by CHFT-17 (6.80 %) and CHFT-36 (6.77 %). 
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	 Out of eighty four accessions of turmeric were 
collected and evaluated  at Dholi  only fourteen 
accession namely, RH-427, RH-426, RH-406, RH-
413, RH-407, RH-24, RH-80, RH-6, RH-5/80, RH-
2, RH-12, RH-401, RH-403 and RH-402 recorded 
maximum yield ranging from (1.70 to 1.2 kg per 
plant) as compared to local check variety Rajendra 
Sonali (1.00 kg per plant) and Rajendra Sonia (0.90 
kg per plant). Among fourteen promising acces-
sions, RH-427 registered the maximum yield (1.70 
kg/plant) followed by RH-426 i.e., 1.60 kg per plant. 

	 At Pasighat out of thirty eight diverse geno-
types of turmeric were evaluated, only genotype 
CHFT-36 recorded significantly higher fresh rhi-
zome yield (0.27 kg/plant, 10.83 kg/plot and 30.41 
t/ha) as compared to the check variety Megha Tur-
meric-1 (0.24 kg/plant, 9.72 kg/plot and 32.37 t/ha) 
whereas highest curcumin content was observed in 
check variety Megha Turmeric-1 (7.21 %) followed 
by CHFT-17 (6.80 %) and CHFT-36 (6.77 %). 

	 At present, 220   genotypes/germplasm collec-
tions are being maintained at TRS Kammarpally. 
During the year 2012-13, among the germplasm 
lines tested, Selection  Duggirala Red      recorded     
maximum  rhizome yield (13.95 kg/3m2) followed 
by CLI-316 (12.95  kg/3m2).

der early maturity group was NDH-74 (352.7Q/ha) 
and NDH-79 (352.50Q/ha). In medium maturity 
entries identified was, NDH-98 (422.100Q/ha) and 
NDH- 131(332.600 Q/ha). NDH-8(352.20Q/ha) 
and NDH-7(351.1Q/ha) was the entries identified 
in the late maturity group. 

	 Among 162 turmeric accessions evaluated in 
2012-13 at HARS, Pottangi, 141 were Curcuma lon-
ga, 17 were Curcuma aromatic and 4 were Curcuma 
amada. Out of 141 Curcuma longa accessions 29 
entries recorded more than 7 kg/3m2 fresh rhizome 
yield. The range in fresh rhizome yield in C. longa 
was varied from 2.0 kg/3 m2 to 12.0 kg/3m2.  Maxi-
mum yield was recorded by PTS-21(12.0 kg/3m2), 
followed by CLS-28(11.3 kg/3m2), PTS-57(10.5 
kg/3m2), CAM-2(10.0 kg/3m2). 

	 194 cultures were maintained in at Pundibari 
and during the year four new collections were add-
ed. Out of 150 germplasm evaluated maximum plot 
yield and projected yield was recorded by TCP-168 
(52.42 tons/ha) followed by TCP-90, and then TCP-
170 (41.93 t/ha) . A total of 3 genotypes out yielded 
the local check TCP-2 (36.69 t/ha).

	 Forty two entries of turmeric were evaluated 
at Raigarh station for yield and its attributing char-
acters along with the check Prabha during 2012-13 
crop seasons.  Among the entries, IT-8 (14.20 t/ha) 
followed by IT-38 (13.72 t/ha) were found good 
yielders as compared to check Prabha (12.09 t/ha). 

TUR/CI/2 Coordinated Varietal Tri-
al

TUR/CI/2.4 Coordinated Varietal Trial – 
2009

(Centres: Chintapalli, Coimbatore, Dho-
li, Kammarapally, Pottangi, Pundibari, 
Raigarh, Kumarganj, Pasighat, Pantnagar, 
Navasari)

	 At Chintapalli, among the 7 varieties evaluated 
during the year 2012-13 for morphological charac-

Fig 12. Dugurala red a Promising turmeric variety 
from Kammarpally ready for release

	 At Kumarganj 150 Germplasm of turmeric have 
been evaluated and promising entries identified un-
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ters, maximum plant height was recorded TCP-129 
(92.80 cm) followed by TCP-70 (92.66 cm). Maxi-
mum leaf area is recorded in TCP-129 (935.8 sq.cm) 
followed by TCP-70 (9037 sq.cm). All accessions 
showed eight months duration.

 	 In terms of yield parameters, maximum rhi-
zome yield per plant was observed in RH-13/90 
(595.3 g/plant) followed by RH-80 (538.3 g/plant) 
and lowest values recorded by TCP-70 (224.3 g/
plant). Maximum fresh rhizome yield was  recorded 
by RH 80 (42.0 t/ha) followed by RH 9/90 and RH-
13/90 i.e, 37.40 and 35.50 t/ha respectively.

	 Among the 7 genotypes evaluated, maximum 
dry recovery observed in TCP-129 (25.8 %) fol-
lowed by TCP-70 (23.9 %). Very low recovery was 
observed in RH-50 (15.2 %). Maximum dry yield 
observed in RH-80 (8.23 t/ha) followed by RH-9/90 
(6.73 t/ha). Lowest dry yield recorded by  TCP-70 
and RH 50 and was on par with each other.

	 In the co-ordinated varietal trial 2009, six 
turmeric genotypes (RH-9/90, RH-13/90, RH-80, 
RH-50 from Dholi and TCP -129, TCP-17 from 
Pundibari) along with two local checks (BSR 2 and 
CL 101) were evaluated at Coimbatore. The yield 
varied from 16.96 to 22.82 kg/plot. The maximum 
yield was registered by CL 101 (22.82 kg/plot) fol-
lowed by RH 80 (22.68 kg/plot). 

	 At Dholi among the seven entries and one 
check Rajendra Sonia, RH-80 recorded significantly 
higher yield (61.70 t ha-1) as compared to check va-
riety Rajendra Sonia (51.02 t ha-1).

	 Out of seven genotypes tested at Kammarpally, 
RH-9/90 recorded maximum fresh rhizome yield 
(31.0 t/ha) followed by RH-13/90 (30.6 t/ha) in 
comparison to Duggirala red check variety (40.0 t/
ha).

	 At Pottangi it was revealed from the analyzed 
data that the maximum fresh rhizome yield was 
registered by PTS-55 (14.8 t/ha) followed by PTS-
51 (12.2 t/ha) and PTS-34 (11.8 t/ha). 

	 Among 10 genotypes only 7 [RH-13/90, RH-

50, RH-80, RH-9/90, TCP-129, TCP-70 & TCP-
2 (Local check)] were tested and seed material of 
PTS-47, PTS-3 and National check (Pottangi) was 
not received . Maximum plot yield (kg/3m2) and 
the projected yield was registered by TCP-70 (7.07 
kg and 14.25 t/ha) respectively and the lowest yield 
by RH-13/90(13 t/ha) at Pundibari. 

Fig 13. Trial on CVT of  Turmeric at Raigarh

	 At Raigarh out of six entries, the entry TCP-70 
was found to be the best which produced 17.46 t/
ha followed by the check TCP-2 Suranjana (13.46 t/
ha).

	 Among Six genotypes of turmeric  namely 
RH-9/90, RH-13/90, RH-80, RH-50, TCP-129 and 
TCP-70 were evaluated at Pasighat.  Genotype RH-
50 recorded  maximum fresh rhizome yield (51.10 
t/ha), which was  significantly superior over rest of 
the genotypes including local check variety Megha 
Turmeric-1(32.37 t/ha). In terms of quality param-
eters, the genotype TCP-70 showed maximum dry 
recovery (24.97 %) and genotype RH-13/90 pro-
duced maximum oleoresin content (8.68 %). Check 
variety Megha Turmeric-1 recorded maximum cur-
cumin (7.21 %) and essential oil (4.78 %) content.

	 Eight genotypes of turmeric including GNT-
1 as local check and Kesar as national check were 
evaluated under coordinated variety trial in rand-
omized block design with three replications dur-
ing Kharif 2012-13 at Navasari. For fresh rhizome 
yield no significant difference was observed among 
all tested eight entries and the genotype RH-9/90 
recorded maximum yield (22.22 t/ha) followed by 
RH-13/90 (20.93 t/ha). 
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TUR/CI/3 Varietal Evaluation Trial

TUR /CI/3.1 : Comparative Yield Trial 

(Center:Pottangi)

	 It was revealed from the analyzed data that 
the fresh rhizome yield of VK-9 (16.8t/ ha) was the 
highest followed by PTS-53 (15.5 t/ha) and CLS-6 
(15.5 t/ha). 

TUR/CI/3.2 Initial Evaluation Trial (IET) 
-2006

( Centres: Pottangi, Kumarganj)

	 Out of  10 promising genotypes the Maximum 
yield was obtained in NDH-74 (353.33q/ha) fol-
lowed by NDH-131(339.99q/ha) and NDH -139 
(332.21q/ha).

	 It was revealed from the analyzed data that the 
fresh rhizome yield of 361 Gorakhpur local (11.5 t/ 
ha) was the highest yielder followed by Tu-4 (10.4 t/
ha) and GL Puram (9.6t/ha). 

TUR/CI/3.3 Initial Evaluation Trial 2010

(Centre: Pantnagar, Raigrah)

	 Significant differences were observed for all the 
growth characters studied at Pantnagar .  Maximum 
fresh rhizome yield (35.58 t/ha) was recorded by 
PT-5, followed by PT-6 (29.12 t/ha). On the basis of 
3 year data of fresh rhizome yield, above two geno-
types may be included in CVT 2013-14.

	 The entries were selected on the basis of yield 
from the Turmeric genotype maintained at the sta-
tion and evaluated for fresh rhizome yield during 
the crop season 2012-13 with the check Narendra 
Haldi. The entry IT-8 was found to be the best with 
fresh rhizome yield 15.49 t/ha.

TUR/CI/3.4 Initial Evaluation Trial 2012 

(Centre: Dholi, Kumarganj) 

	 At Dholi out of eleven promising entries (RH-
22, RH 24, RH 401, RH 406, RH 413, RH 415, RH 
417, RH 421, RH 2/80, RH 7/80, RH9/9 and Check 
Rajendra Sonia  RH-7/80 and RH-413 recorded 
significantly higher yield (58.50 & 58.00 t ha-1) 
as compared to the check variety Rajendra Sonia 
(47.00 t ha-1).

Fig 14.Promising turmeric varieties in IET at Pant-
nagar

Fig15. Field view of IET on turmeric at Dholi

Out of six entries and two checks (NDH 10, NDH 
74, NDH 114, NDH 128, NDH 131, NDH 139, 
Prabha(Ch), NDH 1(ch) evaluated at Kumar-
ganj maximum yield was registered by NDHm74 
(353.33 q/ha) followed by NDH-131 (339.99 q/ha) 
and  NDH -139 (332.21 q/ha).

TUR/CM/3.4	Genotype x Environmental 
interaction on quality

(Centres: Kammarpally, Pottangi, Mizoram, 
Kalyani, Raigarh, Barapani, Dholi)

	 During the year 2012-13, out of seven (7) geno-
types tested at Kamarpalli,  RH-9/90 recorded max-
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imum fresh rhizome yield (30.3 t/ha) followed by 
RH-13/90 (29.7 t/ha) in comparison to Duggirala 
red check variety (43.6 t/ha) .

	 At Pottangi maximum fresh rhizome yield was 
recorded by TCPII (13.9 t/ha), followed by Roma 
(13.0 t/ha) and Prathibha (12.5 t/ha). 

	 Out of 11 varieties evaluated at Mizoram   max-
imum yield was recorded by RCT-1(29 t/ha) fol-
lowed by BSR-2 (28.8 t/ha), and IISR Kedaram (27.6 
t/ha). Moreover dry matter content was found to 
be highest in Rashmi followed by Roma, and Dug-
girala Red (20.06). Only two cultivars, i.e. Naren-
dra Haldi-1 and Rajendra Sonia showed field level 

tolerance to leaf spot (Colletotrichum curcumae 
and Colletotrichum capsici). However leaf blotch 
(Taphrina maculans) incidence was recorded in 
four genotypes, namely Suranjana, Narendra Hal-
di-1, BSR-2 and Rajendra Sonia. Leaf spot and leaf 
blotch was found simultaneously in Suranjana and 
BSR-2.

 	 At Kalyani out of thirteen genotypes, maxi-
mum yield of rhizome per plant (0.332 kg) and 
projected yield (30.54 t/ha) was recorded by Megha 
turmeric followed by Rajendra Sonia (0.323 kg/
plant) and (29.75 t/ha) (Table 17). Lowest rhizome 
yield (0.159 kg/plant) and 14.68 t/ha projected yield 
was recorded by Krishnanagar local variety.

Table 17. GXE interaction on growth and yield of Turmeric at Kalyani (2012-2013)
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TUR/CM/3.4 Genotype x Environmental interaction on quality

(Centres: Kammarpally, Pottangi, Mizoram, Kalyani, Raigarh, Barapani, Dholi)

During the year 2012-13, out of seven (7) genotypes tested at Kamarpalli,  RH-9/90 recorded 
maximum fresh rhizome yield (30.3 t/ha) followed by RH-13/90 (29.7 t/ha) in comparison to 
Duggirala red check variety (43.6 t/ha) .

At Pottangi maximum fresh rhizome yield was recorded by TCPII (13.9 t/ha), followed by Roma 
(13.0 t/ha) and Prathibha (12.5 t/ha).

Out of 11 varieties evaluated at Mizoram  maximum yield was recorded by RCT-1(29 t/ha)
followed by BSR-2 (28.8 t/ha), and IISR Kedaram (27.6 t/ha). Moreover dry matter content was 
found to be highest in Rashmi followed by Roma, and Duggirala Red (20.06). Only two 
cultivars, i.e. Narendra Haldi-1 and Rajendra Sonia showed field level tolerance to leaf spot 
(Colletotrichum curcumae and Colletotrichum capsici). However leaf blotch (Taphrina 
maculans) incidence was recorded in four genotypes, namely Suranjana, Narendra Haldi-1, BSR-
2 and Rajendra Sonia. Leaf spot and leaf blotch was found simultaneously in Suranjana and 
BSR-2.

At Kalyani out of thirteen genotypes, maximum yield of rhizome per plant (0.332 kg) and 
projected yield (30.54 t/ha) was recorded by Megha turmeric followed by Rajendra Sonia (0.323 
kg/plant) and (29.75 t/ha) (Table 17). Lowest rhizome yield (0.159 kg/plant) and 14.68 t/ha 
projected yield was recorded by Krishnanagar local variety.

Table 17. GXE interaction on growth and yield of Turmeric at Kalyani 
(2012-2013)

Genotypes Plant 
height    
(cm)

No. of 
tillers/ 
clump

Average 
yield / plant 
(kg)

Projected yield 
(t/ha)

Roma 1.11 2.67 0.280 25.76
Rajendra sonia 1.08 3.07 0.323 29.75
Duggirala 1.03 2.8 0.247 22.69
IISR Alleppy 
supreme

1.05 2.73 0.270 24.84

CIL-317 1.13 2.4 0.287 26.37
NH-1 1.10 2.33 0.277 25.45
Suranjana 1.0 2.03 0.290 26.68
BSR-2 0.99 1.8 0.223 20.55
IISR Pratibha 1.02 2.0 0.267 24.53
IISR kedaram 1.04 2.07 0.245 22.54
Rashmi 1.05 2.33 0.297 27.29
Megha turmeric 1.07 2.03 0.332 30.54
Krishnanagar(local 
cv.)

0.86 2.47 0.159 14.68

S.Em.(±) 0.049 0.168 0.009 0.833
CD(0.05) NS 0.490 0.026 2.431

	 Out of 10 genotypes evaluated at Barapani 
maximum yield was recorded by V3S1-8 (4.5 t/
ha). Maximum oleoresin content was recorded by 
Suruchi (10.50 %) and lowest by Mahima (3.90 %). 
The highest volatile oil content (2.65 %) was noticed 
in Mahima and lowest in Himgiri (1.73 %). Among 
the genotypes dry recovery percentage varies from 
(17.10 to 29.91 %) and crude fiber content ranged 
from (4.21to7.85 %).

	 At Dholi among eleven promising entries and 
one check variety Rajendra Sonia, RH-7/80 and 
RH-413 gave significant higher yield (58.50 & 58.00 
t ha-1) as compared to check variety Rajendra Sonia 
(47.00 t ha-1).
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Crop Management
TUR/CM/5 Nutrient Management 
Trial

TUR/CM/5.2   Effect of organic farming 
in Turmeric

(Centre: Pundibari, Pottangi, Raigarh)

	 At Pundibari application of integrated nutrient 
management in turmeric (T2) recorded, maximum 
clump weight (380.24 g), yield (8.76 kg / plot), cur-
cumin (5.4 %) and oleoresin (12.11 %) content  fol-
lowed by application of fully organic inputs in tur-
meric (T1) which produced clump weight and plot 
yield  313.13 g and 7.20 kg/plot respectively.

	 At Pottangi results over the period of six years 
showed that there was significant difference among 
the three treatments for fresh rhizome yield. The 
highest rhizome yield of 27.2 t/ha was recorded by 
T3 (fully inorganic) with 22.1 % yield advantages 
over T1 (fully organic).

	 At Raigarh maximum   yield (19.68 t/ha) was 
recorded by   integrated nutrient management.

TUR/CM/5.5	Standardization of water re-
quirement for turmeric through drip irri-
gation

(Centre: Coimbatore, Kumarganj, Kam-
marpally, Guntur, pundibari)

	 A trial was laid out to standardize the irrigation 
requirement in turmeric with seven treatments with 
varying levels of irrigation during 2012-13 at Coim-
batore. Significant variation was observed between 
the treatments for growth and yield characters. The 
plot yield of turmeric rhizome varied from 46.95 
kg/plot to 64.20 kg/plot. The treatment T2-Drip 
once in a day at 80 % PE recorded the highest yield 
per plot which is more than the control- Surface ir-
rigation, 5 cm, 0. 09 IW/CPE ratios.

	 At Kumarganj yield and yield attributes was 
maximum in surface irrigation 5cm, 0.90 IW/CPE 

ratio (32.0 kg/bed fresh rhizome) followed by drip 
once in two days at 80 %PE (30.33 kg/bed) and drip 
once in a day at 80 % PE (28.0 kg/bed fresh rhi-
zome).

	 At Kammarpally Drip irrigation once in a day 
at 80 % PE recorded  maximum rhizome yield (29.8 
kg/plot) followed by Drip once in 2 days at 80 % PE  
(29.5 kg/plot)  where as Drip once in 2 days at 40 % 
PE recorded  lowest rhizome yield (21.4 kg/plot).

	 During 2012-13 kharif season, seven different 
treatment combinations were evaluated with three 
replications in Randomized Block Design at Gun-
tur. Among the drip schedules tested, drip irrigation 
once in two days at 80 % PE recorded maximum 
yield (42.0 t/ha) followed by drip irrigation once 
in a day at 60 % PE (41.3 t/ha) and drip irrigation 
once in two days at 60 % PE (41.2 t/ha) which were 
on par with each other and significantly superior to 
surface irrigation at 5 cm, 0.9 IW/CPE (37.2 t/ha).

Fig 16.Standardization of water requirement in Tur-
meric through drip irrigation at Guntur

The experiment was conducted with 7 treatments 
with 3 replications at Pundibari.  Highest tiller 
number and maximum   rhizome yield was record-
ed by the surface irrigation, 5cm, and 0.90 IW/CRE 
ratios (20.30 t/ha).

TUR/CM/5.6   Standardization of fertiga-
tion in Turmeric

(Centre: Coimbatore)

	 The experiment was laid out at College orchard, 
Horticultural College &Research Institute, Coim-
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batore for three years (2009-10, 2010-11 & 2011-12) 
in randomized block design with seven treatments 
replicated thrice. Each experimental plot measured 
20 m length and 1 m width. Finger rhizomes of CL 
101 turmeric weighing about 25 grams were select-
ed, treated with copper oxy chloride 0.25 per cent 
for 20 minutes, shade dried and used for sowing. 
A spacing of 45 cm between rows 15 cm between 
plants were maintained. A venturi assembly was 
used for mixing fertilizer with irrigation water. Fer-
tigation to individual plot in each replication was 
controlled by providing a manual regulating valve 
fixed to the lateral lines to ensure precise delivery 
of the required inputs thus enabling full control of 
experimental setup. Irrigation to the crop is given 
every day through drip. Fertigation was done once 
in a week or at fortnightly interval according to the 
treatment. 

	 Regarding the rhizome yield per plot it varied 
from 44.22 kg per 10 m2 to 59.11 kg per 10 m2. The 
highest plot yield of 59.11 kg per 10 m2 was reg-
istered by the treatment T2 – 100 % RDF through 
drip – weekly once. The treatment T2 was on par 
with the treatment T3 - 100 % RDF through drip – 
fortnightly once which registered a yield of 58.37 kg 
per 10 m2. The plot yield recorded was high in all 
the treatment supplied with water soluble fertilizers 
through drip when compared to the conventional 
method of application.

TUR/CM/5.7	 Effect of micronutrients on 
turmeric

(Centres: Dholi, Pundibari)

	 This experiment was laid out to see the effect of 
micro-nutrients and standardized dose and method 
of application for healthy and economically good 
crop production turmeric at Bihar.  Among four 
micro-nutrients viz; zinc sulphate, ferrous sulphate, 
borax, manganese sulphate with three method of 
application viz; zero level or control, soil applica-
tion of micro-nutrients @25 kg ha-1 and two foliar 
sprays of micro-nutrients @0.5 % at 60 and 90 days 
after sowing, effect of micro-nutrients were found 
non-significant regarding yield while method of ap-
plication of micro-nutrients were recorded signifi-
cant regarding the yield.

	 Soil application of micro-nutrients @25kg ha-1 
and two foliar sprays of micro-nutrients @0.5 % at 
60 and 90 days after sowing registered the signifi-
cantly higher yield 55.18 & 55.96 t ha-1 respectively 
as compared to control (43. 99 t ha-1)  (Table 19).   
Regarding cost benefit ratio,  foliar sprays of micro-
nutrients registered maximum return Rs.2.34 per 
unit cost (1: 2.34) followed by soil application of 
micro-nutrients i.e., return Rs.2.16 per unit cost (1: 
2.16).

	 A	 B 	 C

A:	 Filed view of Fertigation experiment in Turmer-
ic at Coimbatore

B: 	 Rcommended Dose of Fertilizer (100 % ) 
through drip weekly once

C: 	Application of 100% RDF through conventional 
method (no drip).

Table 18. Effect of micronutrients on yield of turmeric at Dholi (t/ha)
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A                                                                           B                                                                             C

A:Filed view of Fertigation experiment in Turmeric at Coimbatore

B: Rcommended Dose of Fertilizer (100 % ) through drip weekly once

C: Application of 100% RDF through conventional method (no drip).

TUR/CM/5.7 Effect of micronutrients on turmeric

(Centres: Dholi, Pundibari)

This experiment was laid out to see the effect of micro-nutrients and standardized dose and method 
of application for healthy and economically good crop production turmeric at Bihar.  Among four 
micr

Soil application of micro-nutrients @25kg ha-1 and two foliar sprays of micro-nutrients @0.5 % at 
60 and 90 days after sowing registered the significantly higher yield 55.18 & 55.96 t ha-1

respectively as compared to control (43. 99 t ha-1) (Table 18).  Regarding cost benefit ratio,  foliar 
sprays of micro-nutrients registered maximum return Rs.2.34 per unit cost (1: 2.34) followed by soil 
application of micro-nutrients i.e., return Rs.2.16 per unit cost (1: 2.16).

Table 18. Effect of micronutrients on yield of turmeric at Dholi (t/ha)

Micro-nutrients 
Treatment 

Zinc 
sulphate

Ferrouse 
sulphate

Boron Manganese 
sulphate

Mean 

No application or 
Control

43.76 43.90 44.55 43.75 43.99

Soil application 
@25kg/ha

57.74 54.66 54.56 53.75 55.18

Foliar spray @0.5% 
at 60 & 90 Days 

interval 

56.00 60.39 53.63 53.83 55.96

Mean 52.50 52.98 50.91 50.44 51.71
SEm+        -

(Micro nutrient )
1.12

SEm (Method ) 0.97
CD 0.05 2.86
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	 In micronutrient trial in turmeric, at Pundibari, 
soil application of Boron (T2) recorded the   mean 
plot yield (10.22 kg) and projected yield (20.61 t/
ha). 

TUR/CM/5.8	Studies on the effect of rhi-
zome size and nursery on growth and 
yield of  turmeric

(Centres: Coimbatore, Chintapalli)
	 At Coimbatore the rhizome yield per plot (10 
m2) varied from 39.33 kg to 67.94 kg per plot. The 
treatment T9- Mother rhizome pieces (35-40 g) di-
rectly planting in the field (1 month) recorded the 
maximum yield (67.94 kg/plot) followed by mother 
rhizome pieces having  harvesting weight (10-15g) 
directly planting in the field (4 pieces) 61.51 kg/plot.

	 At Chintapalli, maximum fresh rhizome yield 
was   recorded by mother rhizomes pieces (35-40g) 
T9 (28.53 t/ha) followed by T7 (24.57 t/ha). Among 
the transplanted seedlings, two node raised turmer-
ic plants (T5) have shown good growth and yield 
(22.23 t/ha) and on par with T7 i.e. sowing of pri-
mary rhizomes directly in the field. Based on these 
experimental results farmers can cultivate the tur-
meric as two node raised seedlings and can reduces 
the requirement of  seeds to 350 kg  seed per acre 
instead of 1400 kg per acre in traditional practice.

TUR/CM/6.1 Standardization of Process-
ing in turmeric 

(IISR)
	 Studies on curing of freshly harvested tur-
meric rhizomes (variety Prathiba) with an initial 
moisture content of 78.89 per cent were conduct-
ed during April 2010. The rhizomes were cured by 
cooking in boiling water for 45, 60 and 90 min , by 
steam cooking using TNAU model turmeric boiler 
(Viswanathan et al., 2002) for 30, 45 and 60 min, 
dipped the rhizomes in boiling water for 10 min and 
slicing the rhizomes manually to 3 mm thick. The 
rhizomes obtained from different curing methods 
were sun dried in cemented drying yard between 
9 AM to 3 PM and the weight loss during drying 
was recorded periodically till the rhizomes obtained 
constant weight. The maximum ambient tempera-
ture recorded during the day was 37oC. The cured 
turmeric were analyzed for its biochemical qualities 
using standard procedure. The experiments were 
replicated thrice and quality parameters of turmeric 
rhizomes also determined. 

	 It could be concluded from the study that slic-
ing of turmeric rhizomes significantly reduced the 
drying time to 8.33 days (Table 20). Turmeric cured 
by traditional water boiling method for 45, 60, 90 
min, took 10.33 days (mean) for complete drying. 
While turmeric cured by steam cooking for 30 min 
took 17.33, 45 min took 16 and for 60 min it took 
11 days for drying. Reduction in essential oil and 
oleoresin cur cumin, starch and drying time was 
observed with increased curing time. Maximum 
retention of essential oil (3.0) and cur cumin (5.95 
%) was obtained for rhizomes cured by water boil-
ing method for 45 min.  Considering the advantages 
of steam cooking, curing of turmeric for 60 min by 
steam cooking was considered optimum to produce 
quality dried turmeric with minimum losses and 
also there was no significant difference in the dry-
ing time compared to that dried by water boiling 
process, which is very critical.

 
 

62

A                                                                           B                                                                             C

A:Filed view of Fertigation experiment in Turmeric at Coimbatore

B: Rcommended Dose of Fertilizer (100 % ) through drip weekly once

C: Application of 100% RDF through conventional method (no drip).
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of application for healthy and economically good crop production turmeric at Bihar.  Among four 
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Soil application of micro-nutrients @25kg ha-1 and two foliar sprays of micro-nutrients @0.5 % at 
60 and 90 days after sowing registered the significantly higher yield 55.18 & 55.96 t ha-1

respectively as compared to control (43. 99 t ha-1) (Table 18).  Regarding cost benefit ratio,  foliar 
sprays of micro-nutrients registered maximum return Rs.2.34 per unit cost (1: 2.34) followed by soil 
application of micro-nutrients i.e., return Rs.2.16 per unit cost (1: 2.16).

Table 18. Effect of micronutrients on yield of turmeric at Dholi (t/ha)

Micro-nutrients 
Treatment 

Zinc 
sulphate

Ferrouse 
sulphate

Boron Manganese 
sulphate

Mean 

No application or 
Control

43.76 43.90 44.55 43.75 43.99

Soil application 
@25kg/ha

57.74 54.66 54.56 53.75 55.18

Foliar spray @0.5% 
at 60 & 90 Days 

interval 

56.00 60.39 53.63 53.83 55.96

Mean 52.50 52.98 50.91 50.44 51.71
SEm+        -

(Micro nutrient )
1.12

SEm (Method ) 0.97
CD 0.05 2.86

Fig 17. Portray technology of production of plant-
ing materials in turmeric – saving huge quantities 
of planting materials
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Disease Management
TUR/CP/7Disease Management 
Trial

TUR/CP/ 7.1Survey and identification 
of disease causing organisms in turmeric 
and  screening of turmeric germplasm 
against diseases

(Centres: Coimbatore, Pundibari, Dholi, 
Raigarh)

	 A field survey on turmeric diseases was con-
ducted in different turmeric growing districts of Ta-
mil Nadu viz., Coimbatore, Erode, Salem districts 
during the year 2012-2013. In Coimbatore district, 
in total seven places were surveyed with different 
cropping pattern. In the case of leaf spot, the maxi-
mum intensity was noticed at Narasipuram (52.26 
PDI) and the minimum intensity was recorded at 

Vedapatti (32.32 PDI).  The rhizome rot incidence 
was ranged from 8.00-16.00 %. The maximum 
rhizome rot incidence was recorded at sirumugai 
(16.00) and minimum incidence was recorded at 
Pethikuttai and Thondamuthur (6.00 %).

	 In Erode district, in total 13 places were sur-
veyed with different cropping pattern. Among the 
places surveyed, the maximum leaf spot intensity of 
52.14 PDI was recorded at Thalavadi and minimum 
at Sathyamangalam (28.21 PDI). The leaf blotch in-
tensity was maximum (42.15PDI) at Thalavadi and 
minimum at Kandikattuvalasu (24.15 PDI). The 
rhizome rot incidence ranged from 5.00 -14.00 %.      

	 In Salem district, maximum leaf spot intensity 
of 47.12 PDI and leaf blotch  36.98 PDI was ob-
served at Mettupalayam and minimum at Tham-
mampatti (38.90 PDI). In the case of leaf blotch, the 
maximum intensity of 36.98 PDI was observed at 
Mettupalayam and minimum at Erumapatti (31.58 
PDI). 

Table 19. Variation in drying time (days) of turmeric samples for three years at IISR
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different curing methods were sun dried in cemented drying yard between 9 AM to 3 PM and the 
weight loss during drying was recorded periodically till the rhizomes obtained constant weight.
The maximum ambient temperature recorded during the day was 37oC. The cured turmeric were 
analyzed for its biochemical qualities using standard procedure. The experiments were replicated 
thrice and quality parameters of turmeric rhizomes also determined. 

It could be concluded from the study that slicing of turmeric rhizomes significantly reduced the 
drying time to 8.33 days (Table 19). Turmeric cured by traditional water boiling method for 45, 
60, 90 min, took 10.33 days (mean) for complete drying. While turmeric cured by steam cooking 
for 30 min took 17.33, 45 min took 16 and for 60 min it took 11 days for drying. Reduction in 
essential oil and oleoresin cur cumin, starch and drying time was observed with increased curing 
time. Maximum retention of essential oil (3.0) and cur cumin (5.95 %) was obtained for 
rhizomes cured by water boiling method for 45 min.  Considering the advantages of steam 
cooking, curing of turmeric for 60 min by steam cooking was considered optimum to produce 
quality dried turmeric with minimum losses and also there was no significant difference in the 
drying time compared to that dried by water boiling process, which is very critical.

Table 19. Variation in drying time (days) of turmeric samples for three years at IISR

Treatments 2010-11 2011-12 2012-13 Mean

Cooking in boiling water 
boiling for 45 min

11 10 10 10.33

Cooking in boiling water 
boiling for 60 min

11 10 10 10.33

Cooking in boiling water 
boiling for 90 min10.33

11 10 10 10.33

Improved steam cooking for 
30 min in TNAU boiler

24 18 10 17.33

Improved steam cooking for 
45 min  in TNAU boiler

23 15 10 16.00

Steam cooking for 60 min in 
TNAU boiler

12 11 10 11.00

Improved steam cooking for 
90 min in TNAU boiler

10 10 10.00

Dipping in boiling water 
for10 min

13 12 13 12.67

Slicing to 3 mm thickness 9 8 8 8.33

Disease Management
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	 A field trial was laid out with 275 turmeric 
germplasm to screen against foliar diseases viz., leaf 
spot, leaf blotch and rhizome rot diseases during the 
year 2012-13 at Coimbatore. 

	 The accessions viz., CL 32, 33, 52 recorded the 
least leaf spot intensity of 16.00 PDI with the rhi-
zome yield of 57.33, 54.00, 59.33 t/ha respectively.  
This was followed by CL 34, CL 54, CL 61 and CL 
101 which recorded the leaf spot disease intensity 
of 18.00 PDI with the yield of 55.47, 57.33, 41.33, 
60.67 t/ha respectively. The highest leaf spot disease 
intensity of 60.00 PDI was noticed in CL 12, CL 89, 
CL 108 and CL 266 with less rhizome yield ranged 
from 32.67 to 20.00. 

	 The leaf blotch intensity ranged from 12.00 
PDI - 48.00 PDI. The accessions CL.34 recorded 
the least leaf blotch disease intensity of 12.00 PDI 
with higher yield (55.47 t/ha) followed by CL 32 
and CL 54 which recorded the disease intensity of 
14.00 PDI and yield of 57.33 t/ha. The accession CL 
101 recorded the disease intensity of 16.00 PDI with 
the maximum yield of 60.67 t/ha. The highest leaf 
blotch disease intensity of 48.00 PDI was recorded 
in CL 212 and CL 23 with less yield of 21.33 t/ha. 

	 At Pundibari screening of the collected germ-
plasm was done against both leaf blotch and leaf 
spot diseases of turmeric. The germplasm TCP 1, 2, 
14, 29, 64, 70, 129, 161, etc. were found to be toler-
ant against both leaf blotch and leaf spot disease.

	 Among 110 germplasm of turmeric screened 

under natural condition against diseases at Dholi 
29,3 & 9 nos. of germplasm were found to be highly 
resistant,  resistant & moderately Resistant respec-
tively to both Taphrina & Colletotrichum leaf spot 
of turmeric. Turmeric crop cultivated by farmer 
were found to be affected by Colletorichum Taph-
rina leaf spot incidence in the range of 10 to 60 % 
with mean disease incidence of 36.11 %. Leaf spot 
incidence of turmeric ranged from 0 to 30 % with 
mean disease incidence of 12.22 %.

	 In Kusmura village developmental block of 
Raigarh Colletotrichum leaf spot disease intensity 
(42.12 %) and taphrina leaf blotch (30.14 %) in-
tensity was found. None of the local entries found 
highly resistant or resistant against both foliage dis-
eases. 

TUR/CP/7.2	 Management of foliar dis-
eases in turmeric

(Centre: Kumarganj)

	 At Kumarganj the effect of fungicides for man-
agement of foliar diseases showed that the foliar 
spray of Propiconazole @ 0.010 % at 45 and 90 DAS 
was found suitable with lowest incidence of leaf spot 
(28.40) and leaf blotch (28.50 %) as compared to 
control (Table 21).  The effect of Hexaconazole was 
more or less similar. The fresh rhizome yield was 
recorded maximum (15.16 t/ha) in rhizome treat-
ment+ foliar spray of Hexaconazole@0.10 % at 45 
and 90DAS.

Table 21. Effect of fungicides on the incidence of foliar diseases of turmeric at Kumarganj (2012-13)
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Table 20. Effect of fungicides on the incidence of foliar diseases of turmeric at Kumarganj (2012-13)

Treatments Percent disease
incidence

Percent disease
control

yield
(kg)
/bed

Percent
Increase
in yield

Leaf spot Leaf
Blotch

Leaf
Spot

Leaf
Blotch

T1=ST+FS with
Hexaconazole(@0.10%) at
45and 90DAS

30.10 29.44 41.02 39.67 7.58 51.6

T2=ST+FS with
Propiconazole(@0.10%) at
45and 90DAS

28.40 28.50 44.37 41.59 7.13 42.6

T3=ST+FS with
Tricyclazole(@0.10%) at 45and
90DAS

31.03 36.40 39.20 25.40 5.75 15.00

T4=ST+FS with Carbendazim+
mancozeb(@0.10%) at 45and
90DAS

36.90 34.90 27.70 28.48 7.26 45.20

T5=FS with
Hexaconazole(@0.10%) at
45and
90DAS

28.36 32.10 44.43 34.22 5.35 7.00

T6=FS with
Propiconazole(@0.10%) at
45and 90DAS

25.65 29.20 49.74 40.16 6.43 28.60

T7=FS with
Tricyclazole(@0.10%) at 45and
90DAS

37.80 31.10 25.94 36.27 6.63 32.60

T8=FS with Carbendazim+
mancozeb(@0.10%) at 45and
90DAS

38.75 39.10 24.07 19.87 5.30 6.00

T9= Control 51.04 48.80 - - 5.00
SEM 2.41 2.03 0.47
CD(0.05) 7.22 6.09 1.40
CV% 10.80 9.20 11.63

ST-Seed treatment, FS-Foliar spray
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TUR/CP/7.3 Assessment of Fun-
gicide & Biological control 
agents against foliar disease of                                                                                                                             
turmeric.

(Centre: Dholi)

	 At Dholi Lowest disease viz., Colletotri-
chum leaf spot (PDI =6.67) & Taphrina leaf spot 

ST-Seed treatment, FS-Foliar spray
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Treatments Percent disease
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Percent disease
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yield
(kg)
/bed

Percent
Increase
in yield

Leaf spot Leaf
Blotch

Leaf
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Leaf
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30.10 29.44 41.02 39.67 7.58 51.6
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28.40 28.50 44.37 41.59 7.13 42.6

T3=ST+FS with
Tricyclazole(@0.10%) at 45and
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31.03 36.40 39.20 25.40 5.75 15.00

T4=ST+FS with Carbendazim+
mancozeb(@0.10%) at 45and
90DAS

36.90 34.90 27.70 28.48 7.26 45.20

T5=FS with
Hexaconazole(@0.10%) at
45and
90DAS

28.36 32.10 44.43 34.22 5.35 7.00

T6=FS with
Propiconazole(@0.10%) at
45and 90DAS

25.65 29.20 49.74 40.16 6.43 28.60

T7=FS with
Tricyclazole(@0.10%) at 45and
90DAS

37.80 31.10 25.94 36.27 6.63 32.60

T8=FS with Carbendazim+
mancozeb(@0.10%) at 45and
90DAS

38.75 39.10 24.07 19.87 5.30 6.00

T9= Control 51.04 48.80 - - 5.00
SEM 2.41 2.03 0.47
CD(0.05) 7.22 6.09 1.40
CV% 10.80 9.20 11.63

ST-Seed treatment, FS-Foliar spray

(PDI=3.33) were recorded in the treatment where 
pre-planting treatment of rhizome and spraying of 
crop at 90, 105, 120 DAP with Propiconazole (0.1 
%) over control (PDI = 58.33 & 18.33 respective-
ly)which was on par with the treatment IISR Tri-
choderma liquid formulation (1 %) or IISR Pseu-
domonas talc formulation (1 %) was used with a   
yield (39.50 t/ha) while control  has less yield (21.50 
t/ha).
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TSP/C1/1 Genetic Resources

TSP/C1/1.1 Germplasm collection, char-
acterization, evaluation and conservation 
of clove, nutmeg, and cinnamon

(Centres: Dapoli, Pechiparai)

a.	 Clove

	 The germplasm of tree spices are maintained 
at Dapoli, Pechiparai and Yercaud (Table 22).  The 
germ plasm of clove consisting of two accessions viz. 
IISR Calicut type and Kallar type have been main-
tained at Dapoli and are being evaluated for growth 
and yield performance. From the germplasm of 
clove planted during the year 1996-97, four promis-
ing genotypes were selected. The plant height var-
ied from 4.60 to 6.00 m., girth ranged from 30.00 to 
33.00 cm and spread varied from 3.36 m to 5.27 m.

VIII. Experimental Results in
Tree Spices

Fig.18 Field view of clove and nutmeg germplasm 
maintained at Pechiparai

Table 21.  Tree spices germplasm collections at AICRPS centres 
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At 

Pechiparai 24 accessions of clove are being maintained (Table 22). Among the 24 accessions, 
SA-13 recorded the highest tree height of 8.43 m, followed by   SA-1(8.04) but local check 
recorded a tree height of 6.75 m. The accession SA-13  was significantly  superior than other 
accessions and recorded highest stem girth (39.76 cm), leaf length ( 13.70 cm), leaf breadth (
4.40 cm) and dry bud yield (4.50 kg/tree) and bud oil(6.78 %) . The local check recorded dry 
bud yield (2.10 kg/tree) and clove bud oil content (1.50 %).

Table 22.  Performance of Clove accessions at Pechiparai

Crop/Centre Indigenous/
cultivated

Total

Clove

Dapoli 2 2
Pechiparai 24 24
Yercaud 1 1
Total 27 27
Nutmeg

Dapoli 88 88
Pechiparai 26 26
Yercaud 1 1
Total 115 115
Cinnamon

Dapoli 11 11
Pechiparai 14 14
Yercaud 02 02
Total 27 27
Cassia

Dapoli 06 06
Pechiparai 04 04
Total 10 10
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	 At Pechiparai 24 accessions of clove are being 
maintained (Table 23). Among the 24 accessions, 
SA-13 recorded the highest tree height of 8.43 m, 
followed by   SA-1(8.04)   but local check recorded 
a tree height of 6.75 m. The accession SA-13  was 
significantly  superior than other accessions and re-

corded highest stem girth (39.76 cm), leaf length ( 
13.70 cm), leaf breadth ( 4.40  cm) and dry bud yield 
(4.50 kg/tree) and bud oil(6.78 %) . The local check 
recorded dry bud yield (2.10 kg/tree) and clove bud 
oil content (1.50 %). 
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Acc. Tree 
height 

(m)

Stem 
girth 
(cm)

Leaf 
length 
(cm)

Leaf 
breadth 

(cm)

Dry 
Flower 
yield 

(kg/tree)

Clove 
bud oil 

(%)

SA- 1 8.04 35.78 13.50 5.50 2.70 6.13
SA -2 7.90 33.45 13.80 4.70 2.06 6.05
SA -3 6.92 28.93 12.50 4.92 1.23 6.00
SA -4 6.73 28.05 13.50 4.80 1.43 6.11
SA -5 7.95 28.76 12.00 4.50 1.08 6.10
SA -6 7.92 32.51 13.90 4.90 2.40 6.20
SA -7 7.96 33.97 14.30 4.60 2.30 5.95
SA -8 6.97 30.72 14.60 4.32 3.00 6.32
SA -9 6.87 29.85 12.40 4.70 1.50 5.90
SA -10 7.14 37.60 12.20 4.40 1.93 5.77
SA -11 6.34 21.94 14.40 4.20 1.80 6.37
SA -12 6.50 29.74 14.30 4.70 2.40 6.55
SA -13 8.43 39.76 13.70 4.40 4.50 6.78
SA -14 6.75 28.16 13.16 4.12 1.60 5.80
SA- 15 5.97 22.85 11.50 4.00 0.75 5.65
SA-16 5.63 22.78 10.78 3.16 1.25 5.60
SA -17 6.54 23.67 13.00 4.30 1.75 5.54
SA -18 5.75 17.99 9.88 2.76 -- --
SA -19 4.30 12.98 9.80 3.20 -- --
SA -20 3.75 11.32 7.80 2.90 -- --
SA -21 3.36 12.57 10.20 3.10 -- --
SA -22 2.65 3.85 9.80 3.30 -- --
SA -23 1.95 3.89 7.60 2.70 -- --
SA -24 1.68 3.75 7.50 2.30 -- --

Local check 6.75 28.96 7.75 3.60 2.10 1.50
SED 0.26 1.50 0.27 0.07 0.22 0.25

CD P (0.05) 0.54 3.26 0.56 0.16 0.46 0.52

Fig 19. Promising accession of clove SA 13 at Pechiparai.
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b.	 Nutmeg

(Centres : Dapoli, Pechiparai)
	 From the germplasm collections of nutmeg 

planted during the year 1996 -97, fifteen promis-
ing genotypes have been identified at Dapoli (Table 
23). Average number of fruits in different genotypes 
ranged from 55 - 198. The genotype number DB-
SKKVMF 28 (191), DBSKKVMF 21 (149), DBSK-
KVMF 16 (144 Av. No. of fruits) registered maxi-
mum average yield. 

	 The genotype DBSKKVMF 17 recorded maxi-
mum dry nut yield (1117.25g) and dry mace yield 
(287 g) in the year 2011 – 12 (Table 24). Also av-
erage dry nut yield (1420.89 g) and dry mace yield 
(328.80 g) was recorded in genotype DBSKKVMF 
29 in years 2006 to 2012. The genotype DBSK-
KVMF 29 is promising considering its fruit wt., nut 
wt. and mace wt. as yield contributing characters in 
nutmeg.
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Fig 19. Promising accession of clove SA 13 at Pe-
chiparai.

Table 23. Fruit characters of promising Nutmeg selections at Dapoli ( 2012-13).

 
 

72

14 

b. Nutmeg

(Centres : Dapoli, Pechiparai)

From the germplasm collections of nutmeg planted during the year 1996 -97, fifteen promising 
genotypes have been identified at Dapoli (Table 23). Average number of fruits in different 
genotypes ranged from 55 - 198. The genotype number DBSKKVMF 28 (191), DBSKKVMF 21 
(149), DBSKKVMF 16 (144 Av. No. of fruits) registered maximum average yield. 

The genotype DBSKKVMF 17 recorded maximum dry nut yield (1117.25g) and dry mace yield 
(287 g) in the year 2011 – 12 (Table 23). Also average dry nut yield (1420.89 g) and dry mace 
yield (328.80 g) was recorded in genotype DBSKKVMF 29 in years 2006 to 2012. The genotype 
DBSKKVMF 29 is promising considering its fruit wt., nut wt. and mace wt. as yield contributing
characters in nutmeg.

Table 23. Fruit characters of promising Nutmeg selections at Dapoli ( 2012-13).
Selection/ 
Genotype

Fruit wt. 
(g)

Nut wt.  (g) Mace wt. (g) Yield (2011- 2012)
Fresh Dry Fresh Dry Dry nut

(g)
Dry mace

(g)

DBSKKVMF 16 60.10 8.0 5.32 3.8 1.10 1106.56 228.8

DBSKKVMF 17 76.15 12.50 5.45 5.5 1.4 1117.25 287

DBSKKVMF 18 63.70 13.25 9.35 1.80 0.90 233.75 22.5

DBSKKVMF 19 56.50 8.30 4.40 2.80 1.10 990 247.5

DBSKKVMF 20 58.33 10.1 6.73 3.63 1.20 336.5 60

DBSKKVMF 21 52.1 7.3 4.9 2.5 0.9 735 135

DBSKKVMF 22 45.5 8.5 4.5 2.70 1.25 495 137.5

DBSKKVMF 23 65.60 10.1 5.53 3.86 1.23 66.36 14.76

DBSKKVMF 24 62.20 9.5 4.8 3.2 1.05 480 105

DBSKKVMF 25 59.20 9.4 4.68 2.75 1.10 514.8 121

DBSKKVMF 26 43.5 9.4 4.68 2.6 1.2 374 96

DBSKKVMF 27 62.7 9.8 4.0 2.6 0.9 180 40.5

DBSKKVMF 28 49.0 7.5 4.3 1.4 0.9 645 135
DBSKKVMF 29 92.5 18.7 12.1 6.3 2.8 907.5 210

DBSKKVMF 30 51.0 7.7 4.5 1.3 0.7 450 70

Mean 59.87 10.70 5.68 3.12 1.18 575.45 127.37

Range 43.5-92.5 7.3-18.7 4.0-12.1 1.3-6.3 0.7-2.8 180-1117.25 60-287
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	 In Nutmeg 24 accessions are maintained at Pe-
chiparai, among which the accession MF- 4 record-
ed maximum number of fruits (940.25 fruits /tree) 
and the single fruit weight was also highest in MF-4 
(75.30 g). The dry mace yield recorded per tree was 
(419.5g).  Local check recorded 116.0 numbers of 
fruits /tree, single fruit weight was 53.91g and the 
mace yield was 120 g. During 2011-12 three acces-
sions were added from Theni in addition to Myris-
tica bedomi and Myristica malabaricum.  The ac-
cessions were compared with local check for yield 
and quality.

	 At Dapoli 88 accessions of nutmeg are being 
maintained. One promising nutmeg type was col-
lected during the year. From the germplasm collec-
tion 15 promising types have been identified and 
selected for further evaluation. The different geno-
types showed potential yield of 18 – 225 fruits. These 
genotypes are being further evaluated for yield and 
fruit characters.

c.	 Cinnamon

	 At Dapoli germplasm of cinnamon consisting 
of 11 accessions which are maintained and being 
evaluated for growth and yield performance. Twelve 
accessions of cinnamon are being maintained at Pe-
chiparai including the local check. During this year 
a high yielding selection from Nagercoil was added 
to the germplasm. Among twelve accessions, CV-5 
recorded maximum dry bark yield (565.80g per 
tree) and local check recorded only (270.80 g per 
tree). 

Crop Improvement
TSP/CI/2 Coordinated Varietal Trial
TSP/CI/2.1 Coordinated Varietal Trial 
1999 - Clove

TSP/CI/2.1 CVT 1992-clove

(Centre: Pechiparai)
	 Nine genotypes collected from IISR, Calicut 
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yield (328.80 g) was recorded in genotype DBSKKVMF 29 in years 2006 to 2012. The genotype 
DBSKKVMF 29 is promising considering its fruit wt., nut wt. and mace wt. as yield contributing
characters in nutmeg.

Table 23. Fruit characters of promising Nutmeg selections at Dapoli ( 2012-13).
Selection/ 
Genotype

Fruit wt. 
(g)

Nut wt.  (g) Mace wt. (g) Yield (2011- 2012)
Fresh Dry Fresh Dry Dry nut

(g)
Dry mace

(g)

DBSKKVMF 16 60.10 8.0 5.32 3.8 1.10 1106.56 228.8

DBSKKVMF 17 76.15 12.50 5.45 5.5 1.4 1117.25 287

DBSKKVMF 18 63.70 13.25 9.35 1.80 0.90 233.75 22.5

DBSKKVMF 19 56.50 8.30 4.40 2.80 1.10 990 247.5

DBSKKVMF 20 58.33 10.1 6.73 3.63 1.20 336.5 60

DBSKKVMF 21 52.1 7.3 4.9 2.5 0.9 735 135

DBSKKVMF 22 45.5 8.5 4.5 2.70 1.25 495 137.5

DBSKKVMF 23 65.60 10.1 5.53 3.86 1.23 66.36 14.76

DBSKKVMF 24 62.20 9.5 4.8 3.2 1.05 480 105

DBSKKVMF 25 59.20 9.4 4.68 2.75 1.10 514.8 121

DBSKKVMF 26 43.5 9.4 4.68 2.6 1.2 374 96

DBSKKVMF 27 62.7 9.8 4.0 2.6 0.9 180 40.5

DBSKKVMF 28 49.0 7.5 4.3 1.4 0.9 645 135
DBSKKVMF 29 92.5 18.7 12.1 6.3 2.8 907.5 210

DBSKKVMF 30 51.0 7.7 4.5 1.3 0.7 450 70

Mean 59.87 10.70 5.68 3.12 1.18 575.45 127.37

Range 43.5-92.5 7.3-18.7 4.0-12.1 1.3-6.3 0.7-2.8 180-1117.25 60-287

Fig 20 Promising accession Cinnamon –CV-5  at 
Pechiparai and its Quills
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is being maintained at Pechiparai and growth pa-
rameters were studied (Table 25).  Among the ac-
cessions SA-3 was found to be promising in terms 

of yield characters, dry buds /tree (2.95 kg) and rec-
ommended to state release.

Table 24.   Performance of CVT Clove accessions at Pechiparai
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TSP/CI/2.1 Coordinated Varietal Trial 1999 - Clove

TSP/CI/2.1 CVT 1992-clove
(Centre: Pechiparai)

Nine genotypes collected from IISR, Calicut is being maintained at Pechiparai and growth 
parameters were studied (Table 24).  Among the accessions SA-3 was found to be promising in 
terms of yield characters, dry buds /tree (2.95 kg) and recommended to state release.

Table 24.    Performance of CVT Clove accessions at Pechiparai

Accessi
ons

Yield/kg/tree (dry) Yield
(Kg/ha) 

(dry)
2006 2007 2008 2009 2010 2011 Pooled 

mean
SA- 3 1.59 1.70 2.50 3.00 3.33 2.95 2.46 681.42
SA -4 0.40 1.50 1.80 1.40 1.76 1.40 1.38 405.34
SA -5 1.26 1.50 2.00 1.10 1.00 1.92 1.46 404.42
SA -6 1.12 1.40 1.80 2.40 2.50 2.55 1.96 542.92
SA -7 1.05 1.40 2.40 2.30 2.30 2.60 2.22 614.94
SA -8 1.33 1.60 2.30 2.50 2.31 2.15 2.37 656.49
SA -9 0.60 1.20 1.90 1.50 1.30 2.14 1.66 459.82
SA -10 1.25 1.40 1.70 1.90 1.83 2.54 1.77 490.29
SA -11 0.46 1.20 1.80 1.90 1.90 2.57 1.64 452.28
SA -12 1.26 1.40 2.10 2.40 2.05 2.21 1.90 526.30
Local 
check.

1.22 1.30 1.45 1.80 1.95 2.65 1.72 476.44

SED 0.01 0.02 0.01 0.05 0.14 0.16 0.12 0.70
CD(0.0
5)

0.03 0.03 0.03 0.11 0.29 0.26 0.06 1.41

CV (%) 1.66 1.31 0.88 3.10 8.73 6.06 1.51 0.18

TSP/CI/2.2 CVT 2001- Nutmeg

Nutmeg

(Centres : Dapoli, Pechiparai)

CVT-2001 consisting of eight accessions, planted during 2003-04 was evaluated for growth 
parameters at Dapoli. Significant difference was observed in spread and other parameters viz. 
height, number of branches and girth did not showed significant differences among different 
genotypes. The plant height ranged from 0.73 – 1.70 m., the girth 9.33 – 20.50 cm and the spread 
0.64 – 1.90 m and few plants from Acc. no. A 9/4, A 9/20 and A 9/150 started bearing.

TSP/CI/2.2 CVT 2001- Nutmeg

Nutmeg

(Centres : Dapoli, Pechiparai)

	 CVT-2001 consisting of eight accessions, 
planted during 2003-04 was evaluated for growth 
parameters at Dapoli. Significant difference was ob-
served in spread and other parameters viz. height, 
number of branches and girth did not showed sig-
nificant differences among different genotypes. The 
plant height ranged from 0.73 – 1.70 m., the girth 
9.33 – 20.50 cm and the spread 0.64 – 1.90 m and 
few plants from Acc. no. A 9/4, A 9/20 and A 9/150 
started bearing.

	 At Pechiparai six accessions were collected 
from IISR, Calicut and are being maintained and 
evaluated along with a local check. Among the ac-

cessions A9/150 has recorded the maximum  plant 
height of 2.12 m, stem girth of 11.96 cm and maxi-
mum number of shoots recorded was 20.50 .

TSP/CI/2 Coordinated varietal Trial

Coordinated Varietal Trial in Cassia 
(2001)

(Centre: Pechiparai, Dapoli)

Cassia

	 The growth parameters under CVT-2001 con-
sisting of 6 accessions, planted during the year 
2003-04 at Dapoli showed morphological varia-
tions (Table 26). There was only significant differ-
ence in girth and plant height did not showed sig-
nificant differences among different genotypes. The 
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genotype KKVCTSH1 recorded significantly higher 
girth (36.25 cm) followed by KKVCTSH2 (35.50 
cm). The oil percentage in leaf varied from 6.14 - 
7.34 %. The genotype KKVCTSH1 and KKVCTSH2 
recorded higher oil percentage 7.34 % and 7.12 % 
respectively than other genotypes.

	 Four genotypes collected from IISR, Calicut 

Table 26. Growth and Yield Performance of Cassia at Pechiparai

along with local check is being maintained at Pe-
chiparai and growth parameters are being studied.  
The suitability of elite lines of CVT is being evalu-
ated under this climatic zone for its yield and yield 
attributes. Among the four selections at Pechiparai, 
D3 was found to be promising with plant height 
5.84m, stem girth 40.00 cm , the leaf yield ( 390.7g/
tree) and bark yield ( 226 g/tree) (Table  26).
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At Pechiparai six accessions were collected from IISR, Calicut and are being maintained and 
evaluated along with a local check. Among the accessions A9/150 has recorded the maximum  
plant height of 2.12 m, stem girth of 11.96 cm and maximum number of shoots recorded was 
20.50 .

TSP/CI/2 Coordinated varietal Trial

Coordinated Varietal Trial in Cassia (2001)

(Centre: Pechiparai, Dapoli)

Cassia

The growth parameters under CVT-2001 consisting of 6 accessions, planted during the year 
2003-04 at Dapoli showed morphological variations . There was only significant difference in 
girth and plant height did not showed significant differences among different genotypes. The 
genotype KKVCTSH1 recorded significantly higher girth (36.25 cm) followed by KKVCTSH2

(35.50 cm). The oil percentage in leaf varied from 6.14 - 7.34 %. The genotype KKVCTSH1 and 
KKVCTSH2 recorded higher oil percentage 7.34 % and 7.12 % respectively than other 
genotypes.

Four genotypes collected from IISR, Calicut along with local check is being maintained at 
Pechiparai and growth parameters are being studied.  The suitability of elite lines of CVT is 
being evaluated under this climatic zone for its yield and yield attributes. Among the four 
selections at Pechiparai, D3 was found to be promising with plant height 5.84m, stem girth 40.00
cm , the leaf yield ( 390.7g/tree) and bark yield ( 226 g/tree) (Table  25).

Table 25. Growth and Yield Performance of Cassia at Pechiparai

Accessions Plant height
(m)

Stem girth
(cm)

Leaf yield
(g/tree)

Bark yield
(g/tree)

C1 2.62 22.41 279.10 195.12
D1 2.56 23.20 313.67 215.00
D3 5.78 40.00 390.00 226.00
D5 2.68 30.17 352.00 200.45
Local 
check

2.22 19.50 278.64 190.60

SED 0.14 0.03 14.03 0.30
CD (0.05) 0.03 0.06 29.45 0.67
CV (%) 0.67 8.11 7.89 0.22
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COR/CI/I Genetic Resources and 

Crop Improvement
COR/CI/1.1	 Germplasm collection, de-
scription, characterization, evaluation, 
conservation and screening against dis-
eases

(Centre: Middle gangetic plain region -Dho-
li; East cost plains and hills region –Guntur, 
Ajmer; Trans gangetic plain region-Hisar, 
Jobner, Gujarat plains and hills region- Jag-
udan; Upper gangetic plain region- main-
tenance at JobnerKumarganj, Coimbatore-
Southern plateau and hill region )

	 The coriander germplasam maintained at 
various centers of AICRPS are given in (Table 27). 
Among the 275 coriander accessions evaluated at 
Coimbatore, 146 genotypes recorded the yield high-
er than the mean yield. Three checks were used in 
the evaluation (CS 111, CS 49 and CS 82) and yield 
of checks were 1.39, 1.64 and 1.25 g respectively.  In 
the evaluation of 275 germplasm lines during 2012-
13 seven lines recorded maximum yield than Check 
CS 111 with lowest incidence of powdery mildew. 

	 Screening of germplasm accessions (275) 
against powdery mildew was done during Rabi 
2012-13 at Coimbatore. Powdery Mildew intensity 
was noticed in all the accessions. The PDI ranged 
from 18.00 to 60.00. The accessions viz., CS 2, 25, 
57, 61, 78, 101, 112, 121, 144, 180, 184, 186 and 211 
recorded the least disease intensity of 18.00 to 20.00 
PDI with the maximum yield (725-900 kg /ha).  The 
maximum intensity of powdery mildew was noticed 
in CS 12 with the lowest yield of 175 kg /ha.

IX. Experimental Results in
Coriander

Fig 21.A view of Coriander germplasam
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	 At Dholi out of one hundred forty five  acces-
sions, only ten  accessions namely-, RD-41, RD-422, 
RD-399, RD-416, RD-412, RD-425, RD-395, RD-
393, RD-385 and RD-382 registered the maximum  
yield ranging from 300 g per five plant to 105g per 
five plant as compared to check variety Rajendra 
Swati, Hisar Anand and Pant Haritima (90,94 & 96g 
per five plant). Among promising accessions, RD-
41 recorded the maximum yield 300g per five plant 
followed by RD-422 i.e., 141g per five plant. 

	 Among the sixty one germplasm entries evalu-
ated at Guntur,  in augmented Block Design, LCC-
304 (5.67 g/plant), LCC-291 (5.65 g/plant), LCC-
282 (5.51 g/plant), LCC-244 (5.11 g/plant) and 
LCC-260 (4.8 g/plant) were found significantly 
superior in yield over the best check Sudha (4.4 g/
plant). 

	 Out of one hundred forty five accessions of co-
riander were evaluated at Hisar using Hisar Sugan-
dh, Hisar Bhumit and Hisar Anand as checks dur-
ing 2012-2013. One hundred fifteen lines registered 
maximum seed yield than the check, Hisar Anand. 
The most promising lines for seed yield were DH-
222, DH-229, DH-236, DH-239-2, DH-240, DH-
277, DH-293-1, DH-298, DH-281, DH-302, and 
DH-306-1. 

	 During the reporting year, 95 genotypes of co-
riander were evaluated for their yield and yield at-
tributes at Jagudan.  Among them, 13 entries were 
found high yielder (>1600 kg ha-1). : During the 
reporting year, total forty two (40+2) entries were 
screened under natural condition. None of the en-
try was found free from the powdery mildew inci-
dence. The minimum incidence was noticed in JCr 
372 (17.26 %) followed by JCr-360 (22.14 %) and 
categorized as moderately resistant. The remaining 
entries fall under susceptible and highly suscepti-
ble categories.  The per cent disease intensity was 
ranged between 17.26 and 100.00 per cent.

	 Three hundred and sixty eight lines of cori-
ander were evaluated in augmented design at Job-
ner. Seed yield ranged from a minimum of 1.07 g/5 
plants to 39.49 g/5 plants. The top ten high yielding 
entries were UD 171, UD 493, UD 563, UD 566, UD 
571, UD 592, UD 601, UD 717 and UD 720.  

	 Out of 165 germplasm accessions evaluated 
at Kumarganj and NDcor-38 (16.70 q/ha), ND-
cor-10 (16.50 q/ha) and NDcor-2(16.2 q/ha) found 
to be promising in respect to national check Hisar 
Anand(11.7 q/ha) and Pant Haritima (12.30 q/
ha).	

	 Coriander coordinated variety trial consisting 

Table 26. Coriander germplasm collections at AICRPS centres
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IX. Experimental Results in Coriander

COR/CI/I Genetic Resources and 

Crop Improvement

COR/CI/1.1 Germplasm collection, description, 
characterization, evaluation, conservation and screening 
against diseases

(Centre: Middle gangetic plain region -Dholi; East cost 
plains and hills region –Guntur, Ajmer; Trans gangetic 
plain region-Hisar, Jobner, Gujarat plains and hills 
region- Jagudan; Upper gangetic plain region-                  Fig 21.A view of Coriander germplasam 
maintenance at JobnerKumarganj, Coimbatore-Southern plateau and hill region )

The coriander germplasam maintained at various centers of AICRPS are given in (Table 26).
Among the 275 coriander accessions evaluated at Coimbatore, 146 genotypes recorded the yield 
higher than the mean yield. Three checks were used in the evaluation (CS 111, CS 49 and CS 82) 
and yield of checks were 1.39, 1.64 and 1.25 g respectively.  In the evaluation of 275 germplasm 
lines during 2012-13 seven lines recorded maximum yield than Check CS 111 with lowest 
incidence of powdery mildew. 

Screening of germplasm accessions (275) against powdery mildew was done during Rabi 2012-
13 at Coimbatore. Powdery Mildew intensity was noticed in all the accessions. The PDI ranged 
from 18.00 to 60.00. The accessions viz., CS 2, 25, 57, 61, 78, 101, 112, 121, 144, 180, 184, 186 
and 211 recorded the least disease intensity of 18.00 to 20.00 PDI with the maximum yield (725-
900 kg /ha).  The maximum intensity of powdery mildew was noticed in CS 12 with the lowest 
yield of 175 kg /ha.

At Dholi out of one hundred forty five  accessions, only ten  accessions namely-, RD-41, RD-
422, RD-399, RD-416, RD-412, RD-425, RD-395, RD-393, RD-385 and RD-382 registered the 
maximum  yield ranging from 300 g per five plant to 105g per five plant as compared to check 

Table 26.   Coriander germplasm collections at AICRPS centres

Centre Indigenous Total
Cultivated Wild and related sp.

Coimbatore 275 - 275
Dholi 144 1 145
Guntur 305 - 305
Hisar 145 - 145
Jagudan 74 21 (Exotic) 95
Jobner 368 - 368
Kumarganj 165 - 165
Total 1476 22 1520
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of 21 test entries and three check varieties namely 
Hisar Anand (National Check), RCr-728 (State 
Check) and ACr-1 (Local Check) at Ajmer.  The 
plot size was kept as per previous plan i.e. 4 x 2.4 m.  
The trial was having general mean 11.48 q/ha with 
CD (5%) 2.54 and CV (%) 13.45.  The best check 
was local check namely Hisar Anand having 14.33 
q/ha seed yield. The highest yielding genotype was 
COR-44 (15.89 q/ha) followed by COR-53 (14.92 q/
ha), COR-56 (14.81 q/ha) and COR-55 (14.80  q/
ha), having 10.89, 4.12, 3.35 and 3.28 percent higher 
yield than national check, respectively.	

COR/CI/1.2 Multilocational Evaluation 
of germplasm

(Centres: Coimbatore, Guntur, Hisar, Ajmer)

	 A trial on multilocation evaluation of corian-
der genotypes was laid out with 80 genotypes from 
ten centres (ten each) and five checks during 2012 
– 2013 at Coimbatore.  Among the genotypes ND-3 
recorded maximum seed yield per plant (1.75g) and 
RD-410 registered maximum wilt incidence (32.50 
%).The genotypes viz., GL-20P, GL-37P, GL-74P, 
GL-117P were free from wilt incidence.

	 Sixty germplasm lines from six centers were 
evaluated during 2012-13 in Augmented Block 
Design with seven checks at Guntur.  Among the 
entries evaluated, RD-387 (5.88 g/plant), NDC-31 
(4.55 g/plant), 37-P (4.26 g/plant), LCC-170 (4.09 g/
plant) and DH-258 (3.73 g/plant) were found signif-
icantly superior in yield over the check Sudha (2.74 
g/plant).

	 At Hisar eighty two accessions of coriander 
were evaluated using Hisar Sugandh, Hisar Bhumit 
and Hisar Anand as checks during 2012-2013. The 
seed yield of the germplasm material ranged from 
22.0 g/plant (LCC-168) to 88.2 g/plant (DH-254). 
The most promising lines for seed yield were Jcr.-
389, Jcr.-401, Jcr.-404, Jcr.-406, DH-244, DH-246, 
DH-254, RD-414, NDcr-10 and NDcr-82.

	 Total 60 germplasm lines were evaluated in 
Augmented Block Design with 5 check varieties 
namely Hisar Anand, Hisar sugandh, RCr-728, 
ACr-1 and RCr-436 in five blocks at Ajmer and 
maximum yield was recorded by the accession HC 
-258 (9.96 g/pl ).

COR/CI/2 Coordinated Varietal 
Trial

COR/CI/2.5 Coordinated Varietal Trial – 
2012 Series – IX

(Centres: Central plateau and Hills re-
gion- Jabalpur;Trans gangetic plain region- 
Udaipur Gujarat; plains and hills region- 
Navasari, Jagudan; Western Himalayan 
region- Pantnagar; Middle gangetic plain 
region-Dholi; East cost plains and hills re-
gion-Guntur, Ajmer; Central plateau and 
hills region-Jabalpur; Upper gangetic plain 
region- Kumarganj)

	 The CVT coriander Series IX was started in 
rabi, 2012-2013 with the objective of evaluation of 
coriander entries across the country for yield and 
its components. CVT trial consisting of 21 test en-
tries and three check varieties namely Hisar Anand 
(National Check), RCr-728 (State Check) and ACr-
1 (Local Check) was evaluated at Ajmer.   The high-
est yielding genotype was COR-44 (15.89 q/ha) fol-
lowed by COR-53 (14.92 q/ha), COR-56 (14.81 q/
ha) and COR-55 (14.80 q/ha), having 10.89, 4.12, 
3.35 and 3.28 percent higher yield than national 
check, respectively.  The variety COR-51 was the 
late type which flowers in 115 days after sowing and 
no seed yield recorded in this entry due to increased 
temperature. 

	 Among twenty one entries and three check 
varieties like- Rcr-728 NC, Hisar Anand NC and 
Rajendra Swati LC entries, COR-53 and COR-54 
registered significantly higher yield (1750.kg ha-1) 
and (2105.56 kg ha-1 ) respectively compared to 
best check variety Rajendra Swati (1527 kg ha-1) at 
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Dholi. 

	 During 2012-13 seventeen coded entries 
(among 21 entries COR-49, COR-50, COR-51 and 
COR-52 could not be evaluated as they were re-
ceived late) from different coordinating centres 
were evaluated, at Guntur COR-46 (1233 kg/ha) 
and COR-47 (1167 kg/ha) recorded significantly 
higher yield than all other entries including best 
check Sudha (1035).

	 At Kumarganj COR-38 (15.27 q/ha), COR-42 
(15.10 q/ha) and COR-43 (15.06 q/ha) were iden-
tified as promising with respect to yield as well as 
tolerance to stem gall disease.

	 Out of  twenty four genotypes including three 
checks were evaluated  at Navasari, promising en-
tries identified for seed yield were COR-56 (1220.25 
kg/ha), COR-47 (1126.79 kg/ha), COR-46 (1109.63 
kg/ha), COR-55 (1018.52 kg/ha) and COR-37 
(996.67 kg/ha) compared to   national checks viz., 
Hisar Anand and RCr-728. 

	 Twenty three genotypes of coriander were test-
ed in RBD with three replications during Rabi 2012 
at Jabalpur. COR- 40 recorded maximum Number 
of branches (13.633), No. of umbels (35.40) and 
yield (2.066 Kg/plot and 28.68 q/ha) that was on par 
with Hisar Anand and RCr 728.

	 At Udaipur during the first year of evaluation, 
COR-48 was found to be the best performing entry 
in terms of seed yield, yield 1423 kg/ha followed by 
COR – 46 (1354 kg/ha) and COR 36 (1215 kg/ha). 

	 Out of 21 entries evaluated in co-ordinated va-
rietal trial at Hisar, the maximum seed yield (2062 
kg/ha) was recorded by COR-41 followed by COR-
40 (1936 kg/ha) and COR-42 (1740 kg/ha).

	 At Raigarh among the entries, COR-53(1493.18 
kg /ha) was found significantly superior over all the 
checks ICS-1(LC), Hisar Anand and Rcr- 725. Next 
best superior entries were COR-37         (1057.99 kg/
ha) and COR-54 (1044.35 kg/ha).

	 The seed yield ranged from 1185.19 to 2587.96 
kg/ha at Jobner. Of the twenty one entries evalu-
ated, COR-55 recorded maximum seed yield of 
2587.96 kg/ha followed by COR-43 (2537.04 kg/ha), 
COR-41 (2462.96 kg/ha), COR-40 (2226.85 kg/ha), 
COR-54 (2194.44 kg/ha) and COR-44 (2180.56 kg/
ha), while lowest seed yield of 1185.19 kg/ha was re-
corded by COR-37.

COR/CI/2.6 Coordinated varietal trial on 
coriander (Leaf type during off season) 
CVT-2010

(Centres: Coimbatore, Guntur, Ajmer, Peri-
yakulam)

	 The coordinated varietal trial (leafy type) dur-
ing off season – CVT 2010 was carried out for third 
year during 2012-13 at Coimbatore. Leafy corian-
der genotypes from TNAU, Coimbatore and APHU, 
Guntur (three each) and one genotype from NRC-
SS, Ajmer with two checks were the entries. The 
maximum  yield was recorded by the genotype CS 
38 (4.28 kg per plot) followed by LCC 244 (4.23 kg 
per plot) which was higher than CO(CR)-4 as local 
check (3.29 kg/plot) and Sadhana as national check 
(2.79 kg/plot).

	 During 2011-12 summer seasons, seven geno-
types from different coordinating centers were tried 
in RBD replicated thrice along with two checks at 
Guntur (Table. 28). Among the entries tested LCC-
232 recorded maximum green leaf yield (2.59 t/ha) 
followed by CS-38 (2.46 t/ha) which were signifi-
cantly superior to check Sadhana (1.68 t/ha).

Fig 22.Trial  on CVT of Coriander at Raigarh
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	 A trial was initiated at Ajmer with nine entries 
including a local check (Dhani).  The entries were 
harvested 35 days after sowing, as the flowering was 
started in all entries except local lines (ACr-1 and 
Dhani recorded maximum yield 1009.63 kg/ha)fol-
lowed LCC 234 (929.63 kg/ha). 

COR/CI/3 Varietal Evaluation Trial 

COR/CI/3 .1 Initial evaluation trial (2010)

(Centre: Hisar)

	 The initial evaluation trial (IET) in coriander 
was conducted with ten accessions along with Hisar 
Anand as check during 2012-2013 in plots measur-
ing 3.0 x 2.0 m at Hisar (Table 29). DH-281 and DH-
314 registered significantly better yield over Hisar 
Anand (check) showing 23.5 and 19.3 % increase in 
yield, respectively in comparison to control.

Table  27.  Performance of Coriander accessions 
(Leaf type) at Guntur

* The seed of entry Acr-1 was not received by the 
center.
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The seed yield ranged from 1185.19 to 2587.96 kg/ha at Jobner. Of the twenty one entries 
evaluated, COR-55 recorded maximum seed yield of 2587.96 kg/ha followed by COR-43 
(2537.04 kg/ha), COR-41 (2462.96 kg/ha), COR-40 (2226.85 kg/ha), COR-54 (2194.44 kg/ha) 
and COR-44 (2180.56 kg/ha), while lowest seed yield of 1185.19 kg/ha was recorded by COR-
37.

COR/CI/2.6 Coordinated varietal trial on coriander (Leaf type during off season) CVT-2010

(Centres: Coimbatore, Guntur, Ajmer, Periyakulam)

The coordinated varietal trial (leafy type) during off season – CVT 2010 was carried out for third 
year during 2012-13 at Coimbatore. Leafy coriander genotypes from TNAU, Coimbatore and 
APHU, Guntur (three each) and one genotype from NRCSS, Ajmer with two checks were the 
entries. The maximum yield was recorded by the genotype CS 38 (4.28 kg per plot) followed by 
LCC 244 (4.23 kg per plot) which was higher than CO(CR)-4 as local check (3.29 kg/plot) and 
Sadhana as national check (2.79 kg/plot).

During 2011-12 summer seasons, seven genotypes from different coordinating centers were tried 
in RBD replicated thrice along with two checks at Guntur (Table. 28). Among the entries tested 
LCC-232 recorded maximum green leaf yield (2.59 t/ha) followed by CS-38 (2.46 t/ha) which 
were significantly superior to check Sadhana (1.68 t/ha).

.

Table  27.  Performance of Coriander accessions (Leaf type) at Guntur
Name of the entry Green leaf yield (t/ha)
Acr-1* -
CS-1 1.48
CS-11 2.32
CS-38 2.46
LCC-232 2.59
LCC-242 1.88
LCC-244 1.64
Local 0.31
Sadhana 1.68
CD (p=0.05) 0.47
CV (%) 14.8

* The seed of entry Acr-1 was not received by the center.

A trial was initiated at Ajmer with nine entries including a local check (Dhani).  The entries were 
harvested 35 days after sowing, as the flowering was started in all entries except local lines 
(ACr-1 and Dhani recorded maximum yield 1009.63 kg/ha)followed LCC 234 (929.63 kg/ha).  Table 28 . Initial evaluation trial (IET) in coriander at Hisar (2010-13)
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COR/CI/3 Varietal Evaluation Trial 

COR/CI/3 .1 Initial evaluation trial (2010)
(Centre: Hisar)

The initial evaluation trial (IET) in coriander was conducted with ten accessions along with Hisar 
Anand as check during 2012-2013 in plots measuring 3.0 x 2.0 m at Hisar (Table 28). DH-281 
and DH-314 registered significantly better yield over Hisar Anand (check) showing 23.5 and 
19.3 % increase in yield, respectively in comparison to control.

Table 28 . Initial evaluation trial (IET) in coriander at Hisar (2010-13)
Sl. No. Accession 

number
2010-
2011

2011-2012 2012-
2013 Mean

% increase 
over check

1. DH-244 1820 1842 1855 1839 10.3
2. DH-279 1890 1926 1908 1908 14.4
3. DH-281 2065 2083 2034 2061 23.5
4. DH-289 1910 1945 1935 1930 15.7
5. DH-310 1865 1894 1873 1877 12.5
6. DH-314 2012 1995 1877 1961 17.6
7. DH-318 1985 2015 1968 1989 19.3
8. DH-340 1924 1983 1967 1958 10.3
9. DH-393-1 1880 1892 1857 1876 12.5
10. Hisar Anand 1684 1654 1666 1668
C D  (0.05) 94.9 64.9 73.2

COR/CI/3.2 Initial evaluation trial -2011

(Centre: Jobner)

The trial is in the 1st year of progress. In rabi 2011-12, ten entries were evaluated in RBD with 3 
replications in a plot size of 3 x 2.5 sq. m. accommodating five rows spaced 50 cm apart with intra row 
spacing of 20 cm maintained by thinning. 

The analysis of variance revealed significant differences among the entries for all the traits including seed 
yield. The seed yield ranged from 1448.89 to 2306.67 kg/ha. Of  the ten entries evaluated, entry UF-168
recorded maximum seed yield of 2306.67 kg/ha followed by UF-135 (2155.56 kg/ha), UF-149 (1922.22 
kg/ha), RF-205 check (1797.78 kg/ha), UF-236 (1706.67 kg/ha) and UF-191 (1595.56 kg/ha), while 
lowest seed yield of 1448.89 kg/ha was recorded in Local Check.

COR/CI/3.3   Initial evaluation trial 2012-13

(Centre: Jagudan, Guntur, Kumarganj)

The trial started at Jagudan during the year 2012-13 with 10 entries JCr-377, JCr-384, JCr-387, 
JCr-388, JCr-389, JCr-392, JCr-395, JCr-399, JCr-401, GCr-2(Ch). The entry JCr-389 (1301 kg

COR/CI/3.2 Initial evaluation trial -2011

(Centre: Jobner)

	 The trial is in the 1st  year of progress. In rabi 
2011-12, ten entries were evaluated in RBD with 3 
replications in a plot size of 3 x 2.5 sq. m. accommo-
dating five rows spaced 50 cm apart with intra row 
spacing of 20 cm maintained by thinning. 

The analysis of variance revealed significant differ-
ences among the entries for all the traits including 
seed yield. The seed yield ranged from 1448.89 to 
2306.67 kg/ha. Of  the ten entries evaluated, entry 
UF-168 recorded maximum seed yield of 2306.67 
kg/ha followed by UF-135 (2155.56 kg/ha), UF-149 
(1922.22 kg/ha), RF-205 check (1797.78 kg/ha), 
UF-236 (1706.67 kg/ha) and UF-191 (1595.56 kg/
ha), while lowest seed yield of 1448.89 kg/ha was 
recorded in Local Check.
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COR/CI/3.3   Initial evaluation trial 2012-
13

(Centre: Jagudan, Guntur, Kumarganj)

	 The trial started at Jagudan during the year 
2012-13 with 10 entries JCr-377, JCr-384, JCr-387, 
JCr-388, JCr-389, JCr-392, JCr-395, JCr-399, JCr-
401, GCr-2(Ch). The entry JCr-389 (1301 kg ha-1) 
significantly yielded over the check GCr-2 followed 
by JCr-384(1244 kg ha-1) and JCr-401(1238  kg ha-
1),which was 11.67, 6.78 and 6.27 per cent higher 
than  GCr-2, respectively.

	 Among the eight entries evaluated at Guntur, 
LCC-268 recorded maximum yield of (1174 kg/ha) 
followed by LCC-275 (1133 kg/ha) and LCC-276 
(1114 kg/ha) which were significantly superior to 
the best check APHU Dhania-1 (889 kg/ha).

	 Out of 11 entries tried at Kumarganj (NDcor 
86, NDcor 87, NDcor 88, NDcor 89, NDcor 92, 
NDcor 95, NDcor 96 , NDcor 97, NDcor 100 ND-
cor101 and Hisar Anand during the year 2012-13 
maximum yield was obtained in NDCor 101 (15.27 
q/ha) followed by NDCor-100 (14.75 q/ha) and 
NDCor-88 (14.31 q/ha).

COR/CI/4 Quality Evaluation Trial

COR/CI/4.1 Quality evaluation in corian-
der

(Centre: Jobner)

	 Twenty one entries of coriander under CVT 
were tested for volatile oil content during Rabi 
2012-13, which was analyzed using Clevenger appa-
ratus.  The volatile oil content in the entries ranged 
from 0.30% to 0.60%. The maximum volatile oil of 
0.60% was observed in COR-48 followed by 0.58% 
in COR-44, COR-46, and COR-47, while minimum 
of 0.30% was recorded in COR-54, RCr-728 N/Ch 

and local Check. The entry COR-55 ranked first in 
terms of volatile oil yield (15.10 l/ha) followed by 
COR-43 (13.53 l/ha), COR-44 (12.72 l/ha), while 
lowest volatile oil yield of 4.94 l/ha was recorded in 
COR-local check and 5.06 l/ha in COR-36.   

	 The experiment was initiated during the year  
2011.Ten entries of coriander under IET were tested 
for volatile oil content during Rabi 2012-13, which 
was analyzed using Clevenger apparatus.  The vola-
tile oil content in the entries ranged from 0.58 % to 
0.38%. On the basis of two years data (2011-12 and 
2012-13), the highest mean volatile oil content of 
0.45 % was recorded in  UD-411 followed by  0.40 
% in UD-61 and UD-82, whereas minimum 0.30 % 
was recorded in UD-123. The maximum mean vola-
tile oil yield in terms of litre / ha was observed in 
UD-411 (7.67 l\ha) followed by UD-61 and UD-82 
(7.28 l/ha) and minimum in Local check (4.50 l\ha). 

Crop Management

COR/CM/5 Nutrient Management 
Trial

COR/CM/5.3 Identification of drought/
alkalinity tolerant source in coriander

(Centres: Jobner, Kumarganj)

	 An experiment was conducted to identify 
drought tolerance of various entries in coriander. 
Thirty genotypes were randomly selected from the 
germplasm being maintained at Jobner and were 
sown in lines and  maintained   under two environ-
ments namely irrigated (full supplement of irriga-
tions given) and drought staggered irrigations (half 
of that given in irrigated treatment) all around the 
experiment. Among the genotypes UD-112 was top 
yielder in both normal and stress conditions . There 
was good correspondence between the indices 
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namely TOL, SSI and STI. Based on these indices, 
UD 13, UD-112, UD-436 and RCr-684 were found 
to be the desirable entries for drought conditions.

COR/CM/5.4 Nutrient supplementation 
through organic manures for growth and 
yield of  coriander

(Centre: Raigarh, Jobner)

	 At Raigarh a trial on nutrient supplementa-
tion through organic manures for growth and yield 
of coriander was taken up during 2012-13 with 
eight treatments. Maximum yield (11.3 q/ha) was 
obtained for the treatment application of   recom-
mended INM packages (10 t/ha FYM + 80 N: 60 P: 
40 K) followed by recommended chemical fertilizer. 

	 At Jobner the experiment was abandoned due 
to severe frost during the growth period of corian-
der.

COR/CM/5.6  Irrigation Management for 
sustainable coriander Production

(Centre: Guntur)

	 Irrigation in coriander is highly beneficial ir-
respective of the method of irrigation under rain 
fed conditions (Raingun, Sprinkler or Flooding).  
Irrigation at any of the stages (30 DAS, 45 DAS, 30 
& 45 DAS or 30 & 60 DAS) is beneficial over no 
irrigation. In the case of irrigation schedules, irriga-
tion at 30 & 60 DAS followed by irrigation at 30 & 
45 DAS is highly beneficial. Irrigation with Raingun 
or Sprinkler at either 30 & 60 DAS or 30 & 45 DAS 
is highly beneficial. If water is available for only one 
irrigation, irrigation with Raingun/Sprinkler at 45 
DAS is beneficial. Three hours operation of Sprin-
kler (18 lpm) or Raingun (152 lpm) is sufficient for 
single irrigation. Water savings is more in  each ir-
rigation in the case of Sprinkler (45.3 %) or Raingun 
(58.7 %) than flooding. 

COR/CM/5.7 Nutrient management in off 
season coriander leaf production

( Centres: Guntur, Coimbatore, Periyakulam, 
Ajmer )

	 During 2011-12 summer season nine differ-
ent treatment combinations were evaluated with 
three replications for the production of Coriander 
leaf at Guntur. Maximum yield was recorded by T 
8 (45:40:20 NPK + spraying with GA 10 ppm at 20 
DAS) (2.51 t/ha) followed by T9 (45: 40: 20 NPK + 
spraying with GA 15 ppm at 20 DAS) (2.42 t/ha) 
which were on par with each other and significantly 
superior to control (1.43 t/ha).

	 A study on nutrient management in off-season 
production of coriander leaf was taken up for third 
year at Coimbatore   during 2012 -13 with nine differ-
ent treatments replicated thrice. The leaf yield varied 
from 3.27 kg per plot (10 m2) to 5.87 kg per plot. The 
maximum yield (5.87 kg per plot) was recorded by the 
treatment T6 - 30: 40: 20 NPK + GA 15 ppm at 20 DAS 
followed by the treatment   T4- 30: 40: 20 NPK + GA 5 
ppm at 20 DAS (4.64 kg per plot). 

Fig.23 Irrigation in coriander using rain gun which 
saves 50% water

Fig 24  Production of off season coriander
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	 Variety CO(CR)-4 used for this study at peri-
yakulam. In this experiment, nine treatments were 
imposed. The observations were recorded and ana-
lysed statistically. All the treatments were statisti-
cally significant. From the statistical analysis, it was 
found that the treatment T9 i.e., 45:40:20 NPK + 
Spraying with GA 15 ppm at recorded the highest 
values for the traits like plant height (29.18 cm), no. 
of leaves per plant (6.71), fresh plant weight 

	 (8.89 g) yield per plot (2.67 kg/plot) and esti-
mated yield (2.67 t/ha). The highest benefit cost ra-
tio was recorded in the treatment T9 (1:3.49). The 
lowest cost benefit ratio was observed in control (1: 
2.62).

COR/CM/6.5 Evaluation of PGPR bio-
formulation of coriander

(Centre: Guntur, Coimbatore, Raigarh, Hisar, 
Jagudan, Ajmer,)

	 During 2012-13 rabi season, three different 
treatment combinations of PGPR bio-formulations 
were evaluated with four replications in Rand-
omized Block Design at Guntur. Among the bio-
formulations tested, seed treatment with FK-14 
(Pseudomonas putida) recorded maximum yield 
(1166.5 kg/ha) followed by seed treatment with a 
combination of FK14 (Pseudomonas putida) and 
FL18 (Macrobacterium paraoxydans) (1117.5 kg/
ha) which were on par with each other and signifi-
cantly superior to untreated control (APHU Dha-
nia-1) (1008.1 kg/ha) and untreated local check 
Sudha (809.1 kg/ha).

	 Among the four treatments, the treatment T1 
- Bioformulation of FK 14 seed treatment recorded 
the maximum seed yield (700 kg/ha) followed by T3 
- Bioformulation of FK 14 + FL 18 seed treatment 
(665.0 kg/ha) at Coimbatore.

	 At Raigarh maximum seed yield of 9.90 and 
9.30 q/ha and maximum plant height (66.95 and 
64.15 cm) were found when   seeds were treated 
with Rhizobacteria FK 14 and FL 18 respectively 
and both the treatment were on par.

Maximum seed yield (1745kg/ ha) was recorded 
by the treatment T5 - Local popular variety (Hisar 
Anand), at Hisar followed by T2 - Bioformulation of 
FL 18 (1598 kg/ha) and T3 - Bioformulation of FK 
14+ FL 18 (1565kg/ha).

	 The effect of different PGPR bioformulations 
on growth and yield attributing characters, yield 
and volatile oil content of coriander seed was not 
significant at Jagudan except plant height.

	 The experiment was conducted at the farm 
field of NRC on Seed Spices, Tabiji, Ajmer during 
2012-13and it was observed that the PGPR coated 
treatments germinated early than the control treat-
ments. However there was no significant difference 
in yield among the various treatments.

Fig 25. Field view of Bio-formulations trial in Co-
riander at Guntur which inceased yield by 15-30%

Disease management
COR/CP/6  Disease Management 
Trial

COR/CP/6.2 	Survey to identify the dis-
ease incidence, collection & identification 
of causal organism in coriander.

(Center: Dholi)

	 Out of 144 germplasm, 110 and 7 germplasm 
were found highly resistant and resistant against 
stem gall disease under natural condition at Dholi.  
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A survey in the cultivated coriander fields in Sa-
mastipur and Muzaffarpur districts of Bihar were 
found to be infested with stem gall disease caused 
by Protomyces macrospores.

COR/CP/6.3 Management of stem gall 
disease of coriander 

(Centers: Kumarganj, Dholi, Raigarh)

 	 At Kumarganj seed treated with Propicona-
zole@ 0.20 % along with three foliar sprays recorded 
less disease incidence and maximum yield (1.66 kg/
plot). The seed treated with Hexaconazole @0.20 % 
with three foliar spray registered  lowest disease in-
cidence (10.0 %) and yield (1.30 kg/plot) followed 
by seed treated with Pseudomonas and blitox.

	 Seed treatment as well as spraying of crop with 
fungicide Propiconazole 0.2 % at 45.0 and 75 days 
after sowing registered  lowest disease incidence 
(PDI=12.22), maximum  disease reduction over 
control (79.40 %), yield (2.26t/ha) & yield increase 
over control was (121. 57 %) at Dholi.

	 Minimum disease incidence (4.4 %) and maxi-
mum yield (9.9q/ha) was recorded when seeds were 
treated with Hexaconazole (@0.20 %) and its   spray 
at 45, 60 & 75 days after sowing at Raigarh The seed 
treatment with Propiconazole (@0.20 %) + spray at 
45, 60 & 75 days after sowing  (@0.20 %) was the 
next best treatment  with a disease incidence of  
(6.20 %) and  yield (8.6 q/ha). 

Fig 26 Field view of management of stem gall dis-
ease of coriander at Dholi



ANNUAL REPORT 2012/13

75

Genetic Resources and Crop 
Improvement
CUM/CI/1.1 Germplasm collection,

characterization, evaluation, conserva-
tion and   screening against diseases 

(Centers:  Jagudan)                                                             

	 The germplasm maintained at Cumin center 
are given in (Table 30). During the reporting year 
207, genotypes of cumin were sown for evaluation 
for their yield at Jagudan. Among them, 10 entries 
found to be high yielder (>1100 kg ha-1).

Screening

	 Total sixty three (60+3) entries of cumin were 
screened for the resistance against blight disease 
caused by (Alternaria burnsii). The minimum dis-
ease intensity was noticed in GC-4 (20.50 %) fol-
lowed by white flower cumin (25.25 %) and GC-3 
(25.75 %). The blight disease incidence ranged from 
20.50 to 100.00 per cent.

	 Total sixty three (60+3) entries of cumin were 
screened for the resistance against powdery mildew 
disease caused by Erysiphe polygoni. Overall pow-
dery mildew incidence was very low. The minimum 
disease intensity was noticed in JC-95-96 and JC-
95-11 (1.00 %).  The powdery mildew disease inci-
dence ranged from 1.00 to 9.25 per cent.

	 Total One hundred eighty eight (186+2) entries 
of cumin were screened for the resistance against 
wilt   disease caused by Fusarium oxysporum f. sp. 
Cumini   under sick plot conditions. Overall wilt in-
cidence was very high. The minimum disease inten-
sity   was noticed in IPS-3 (7.75 %). The wilt disease 
incidence ranged from 7.75 to 100.00 per cent.

Multilocation evaluation of Cumin Germ-
plasm

(Centres: Ajmer)

	 Germplasm lines (RZ-209, GC-4, ACU-1-
2010, ACU-2-2010, ACU-3-2010, ACU-4-2010, 

X. Experimental Results in
Cumin

Fig.27 Field view of Cumin at Jagudan     

Table 30.  Cumin germplasm collection maintained 
at AICRPS centres
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X. Experimental Results in Cumin

Genetic Resources and Crop Improvement

CUM/CI/1.1 Germplasm collection,

characterization, evaluation, conservation and
screening against diseases

F
F
F
Fig.27 Field view of Cumin at Jagudan                                                                                                           

(Centers:  Jagudan)                   

The germplasm maintained at Cumin center are given in (Table 29). During the reporting year 
207, genotypes of cumin were sown for evaluation for their yield at Jagudan. Among them, 10 
entries found to be high yielder (>1100 kg ha-1).

Screening

Total sixty three (60+3) entries of cumin were screened for the resistance against blight disease
caused by (Alternaria burnsii). The minimum disease intensity was noticed in GC-4 (20.50 %) 
followed by white flower cumin (25.25 %) and GC-3 (25.75 %). The blight disease incidence 
ranged from 20.50 to 100.00 per cent.

Table 29.  Cumin germplasm collection maintained at 
AICRPS centres

Centre Indigenous Exotic Total

Jagudan 207 7 214

Jobner 303 6 309

Total 510 13 523

Total sixty three (60+3) entries of cumin were screened for the resistance against powdery mildew 
disease caused by Erysiphe polygoni. Overall powdery mildew incidence was very low. The 
minimum disease intensity was noticed in JC-95-96 and JC-95-11 (1.00 %).  The powdery mildew 
disease incidence ranged from 1.00 to 9.25 per cent.

Total One hundred eighty eight (186+2) entries of cumin were screened for the resistance against 
wilt   disease caused by Fusarium oxysporum f. sp. Cumini under sick plot conditions. Overall wilt 
incidence was very high. The minimum disease intensity   was noticed in IPS-3 (7.75 %). The wilt 
disease incidence ranged from 7.75 to 100.00 per cent.
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ACU-5-2010, ACU-6-2010, ACU-7-2010, ACU-8-
2010, ACU-9-2010,  ACU-10-2010, RZ-209, GC-
4,  JC-95-10, JC-95-102, JC-95-110, JC-95-120, 
JC-95-129, JC-96-3, JC-96-7, JC-96-10, JC-96-16, 
JC-2000-29) were evaluated in Augmented Block 
Design with 2 check varieties (GC-4 and RZ-209).  
Maximum yield was recorded by GC-4 (51.70 g/
plot)

CUM/CI/2 Coordinated Varietal 
Trial

CUM/CI/2.3 Coordinated Varietal Trial – 
2009

(Centres:   Ajmer, Jabalpur, Jagudan)

	 Cumin coordinated trial consisting of 05 
test entries and two check varieties namely Guja-
rat Cumin-4 (National Check) and RZ-209 (State 
Check) was conducted at Regional Research Station 
of CAZRI at Jaisalmer(Ajmer). The plot size was 
kept as per previous plan i.e. 4 x 2.4 m.  The trial 
was having general mean 424 Kg/ha with CD (5%) 
96.0 and CV (%) 14.05.  The best check was Guja-
rat Cumin-4 having seed yield of 548.6 kg/ha. The 
genotype CUM-10 (486.1 Kg/ha) was found at par 
with GC-4 (National check).  

	 In a CVT, the yield differences among the en-
tries were significant. None of the entries gave the 
higher yield over check GC-4. However the entries 
CUM-11, CUM-9 and CUM-10 gave higher yield 
( i.e.,840, 743  and 736 kgha-1 ), which was  47.37, 
30.35 and 29.12  per cent higher over check GC-2 
respectively.The pooled over  three year data indi-
cated none of the entry gave higher yield than the 
checks, GC-4. But  the  entries  CUM-11 and CUM-
10  yielded higher than  check  GC-2, which were 
10.52 and  3.85 per cent higher than GC-2, respec-
tively.  

CUM/CI/3 Varietal Evaluation Trial

CUM/CI/3.3 Initial evaluation trial 2009

(Centre: Jobner, Jagudan)

	 Mean performance of the entries evaluated in 
IET over 2009-10 to 2011-12 at Jobner revealed su-
perior  performance of  UC-339 yielding 640.51 kg/
ha followed by UC-336 (578.94 kg/ha), Wt-5 (542.40 
kg/ha), UC-293 (507.14 kg/ha), UC-272 (499.04 kg/
ha) and UC-292  (498.88 kg/ha), while lowest mean 
seed yield of  345.49 kg/ha was registered by local 
check (Table 31).  UC-339 and UC-336 may be pro-
moted to CVT.

Table 30.  Pooled mean seed yield of cumin IET over the years at  Jobner (2009-2012)
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Table 30. Pooled mean seed yield of cumin IET over the years at  Jobner (2009-2012)

Name of Entry Seed Yield (kg/ha)
2009-10 2010-11 2011-12 Total Mean

UC-259 387.85 463.89 206.48 1058.22 352.74
UC-267 529.17 692.01 266.20 1487.38 495.79
UC-272 449.65 710.42 337.04 1497.11 499.04
UC-292 575 593.4 328.24 1496.64 498.88
UC-293 625.69 596.18 299.54 1521.41 507.14
UC-336 640.97 702.78 393.06 1736.81 578.94
UC-339 720.49 732.99 468.06 1921.54 640.51
Wt-5 566.67 673.96 386.57 1627.20 542.40
RZ-19 Check 487.85 621.53 334.26 1443.64 481.21
RZ-223 Check 543.06 528.13 322.22 1393.41 464.47
RZ-341 Check 560.07 598.61 328.24 1486.92 495.64
Local  Check 351.04 474.31 211.11 1036.46 345.49
CD (0.05) 98.67 101.20 65.49
CV (%) 12.78 11.42 12.19

At Jagudan, pooled over three year data indicated that none of the entry registered higher yield 
than the checks, GC-4. But  the  entries  JC-2002-9 and JC-95-103 recorded maximum yield  
than  check  GC-2, which were 12.94 and  10.76 per cent higher than GC-2, respectively.

Crop Management

CUM/CM/5 Nutrient management trial

CUM/CM/6.4 Evaluation of PGPR bioformulation on Cumin

(Centre: Jagudan, Ajmer)

Different growth and yield attributes of cumin were not influenced significantly due to various 
inoculants at Jagudan (Table 31). The maximum seed yield (432 kg/plot) of cumin was noticed 
under the bioformulation of FK-14 that was on par with rest of the treatments. Similar trend was 
also observed in the case of volatile oil content. 

Table 31. Evaluation of PGPR bioformulations on growth and yield of cumin at Jagudan
(2012-13)



ANNUAL REPORT 2012/13

77

	 At Jagudan, pooled over three year data indi-
cated that none of the entry registered higher yield 
than the checks, GC-4. But  the  entries  JC-2002-
9 and JC-95-103 recorded maximum yield  than  
check  GC-2, which were 12.94 and  10.76 per cent 
higher than GC-2, respectively.  

Crop Management
CUM/CM/5 Nutrient management 
trial

CUM/CM/6.4 Evaluation of PGPR biofor-
mulation on Cumin

(Centre: Jagudan, Ajmer)

	 Different growth and yield attributes of cumin 
were not influenced significantly due to various in-
oculants at Jagudan (Table 33). The maximum seed 
yield (432 kg/plot) of cumin was noticed under the 
bioformulation of FK-14 that was on par with rest 
of the treatments. Similar trend was also observed 
in the case of volatile oil content. 

Table 31.   Evaluation of PGPR bioformulations on growth and yield of cumin at Jagudan
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Treatment Plant  
height        
(cm)

No. of 
branc
hes/ 
plant

No. 
of 

umb
els/ 

plant

No. of 
umbell

ets/ 
main 
umbel

No. of 
seeds/ 
umbell

ets

Tes
t

wei
ght 
(g)

Volatile 
oil 

content 
(%)

Yield 
(kg/plot

)

Bioformulation of 
FK-14

33.4 4.8 14.8 5.0 5.3 3.4 5.0 432

Bioformulation of 
FL-18

32.0 4.8 15.8 5.0 5.5 3.3 5.2 405

Bioformulations. 
of FK-14 +FL-18

31.4 4.9 15.6 5.2 5.5 3.5 5.0 412

Control(without 
PGPR)

32.3 4.5 17.3 4.2 5.0 3.5 5.0 392

Local 
control(GC-2)

29.7 3.8 12.8 4.0 4.8 3.1 3.6 229

S.Em. ± 0.70 0.25 1.28 0.34 0.22 0.3
0

0.25 31

CD (0.05) NS NS NS NS NS NS 0.78 98
CV % 5.92 11.21 16.8 14.93 8.47 17.

78
10.72 17

The experiment was conducted at the farm field of NRC on Seed Spices, Tabiji, and Ajmer 
during 2012-13. No significant difference of yield among the various treatments was observed.  
Wilt infestation observed in all the treatments during early stage of growth and later stage 
suffered with blight infesation.

Disease Management

CUM/CP/6 Disease Management Trial

CUM/CP/6.1 Management of wilt and blight disease in cumin

(Centres: Jobner, Jagudan)

An experiment was initiated during the year 2009 to 2010 at Jobner to evaluate the effective dose 
of bio control agents for the management of wilt of cumin. 

Pooled analysis of three years data given in (Table 32) revealed that the application of 
Trichoderma harzianum @10 kg/ha + FYM @ 3 t/ha resulted minimum wilt incidence (13.48 %) 
and maximum seed yield (462 kg/ha) and B:C ratio (4.07)  that was on par with application of 
Trichoderma harzianum @ 20 kg/ha + FYM @ 6 t/ha with  wilt incidence (14.80 %) and seed 

	 The experiment was conducted at the farm 
field of NRC on Seed Spices, Tabiji, and Ajmer 
during 2012-13. No significant difference of yield 
among the various treatments was observed.  Wilt 
infestation observed in all the treatments during 
early stage of growth and later stage suffered with 
blight infesation.

Disease Management
CUM/CP/6 Disease Management Trial

CUM/CP/6.1	Management of wilt and 
blight disease in cumin

(Centres: Jobner, Jagudan)
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	 An experiment was initiated during the year 
2009 to 2010 at Jobner to evaluate the effective dose 
of bio control agents for the management of wilt of 
cumin. 

	 Pooled analysis of three years data given in (Ta-
ble 34) revealed that the application of Trichoderma 
harzianum @10 kg/ha + FYM @ 3 t/ha resulted 
minimum wilt incidence (13.48 %) and maximum 

seed yield (462 kg/ha) and B:C ratio (4.07)  that was 
on par with application of Trichoderma harzianum 
@ 20 kg/ha + FYM @ 6 t/ha with  wilt incidence 
(14.80 %) and seed yield (422 kg/ha) with B: C ra-
tio 3.55 and Trichoderma harzianun @ 10 kg/ha + 
vermi compost @ 3.2 t/ha with wilt incidence (14.15 
%), seed yield (414 kg/ha and B:C ratio (3.04).  The 
control resulted in maximum wilt incidence.

Table 32. Management of cumin wilt through bio control agents (2009-2012) at Jobner  (Pooled  mean).
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Table 32. Management of cumin wilt through bio control agents (2009-2012) at 
Jobner  (Pooled  mean).

Treatments Wilt (%) Seed Yield 
(kg/ha)

B : C ratio

Tricoderma harzianum Talk base powder 
@ 10 kg/ha

13.20
(21.30)

340 3.26

Tricoderma harzianum Talk base powder 
@ 20 kg/ha

12.00
(20.24) 

353 3.23

Tricoderma harzianum @ 10 kg/ha + 
FYM @  3 ton /ha

5.4
(13.48)

462 4.07

Tricoderma harzianum @ 10 kg/ha + 
FYM @  6 ton /ha

10.60
(19.02)

385 3.53

Tricoderma harzianum @ 20 kg/ha + 
FYM @  3 ton /ha

9.80
(18.29) 

386 3.39

Tricoderma harzianum @ 20 kg/ha + 
FYM @  6 ton /ha

6.50
(14.80) 

422 3.55

Tricoderma harzianum @ 10 kg/ha + 
Vermicompost@  1.6 ton /ha

9.60
(18.04)

350 2.91

Tricoderma harzianum @ 10 kg/ha + 
Vermicompost@  3.2 ton /ha

6.00
(14.15) 

414 3.04

Tricoderma harzianum @ 20 kg/ha + 
Vermicompost@  1.6 ton /ha

9.60
(18.09) 

367 2.93

Tricoderma harzianum @ 20 kg/ha + 
Vermicompost@  3.2 ton /ha

9.10
(17.60)

370 2.62

Bavistin  Drenching @ 0.1% (Control) 6.60
(14.87)

406 3.81

Bavistin Seed Treatment 4.6
(12.39) 

407 4.09

Control 41.00
(39.81) 

258 2.44

CD(0.05) 3.60 48.44
CV % 11.06 6.83

CUM/CP/6.2 Survey for yellowing causing organism in cumin

(Centre: Jobner)

An experiment was conducted with eleven treatments for the management of yellowing in 
cumin. Soil application of zinc sulphate @25kg /ha + Foliar spray of Tetracycline 500 ppm at 60 
and 80 days of sowing resulted minimum (0.92%) yellowing incidence.
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CUM/CP/6.2 Survey for yellowing caus-
ing organism in cumin

(Centre: Jobner)

	 An experiment was conducted with eleven 
treatments for the management of yellowing in 
cumin. Soil application of zinc sulphate @25kg /ha 
+ Foliar spray of Tetracycline 500 ppm at 60 and 80 
days of sowing resulted minimum (0.92%) yellow-
ing incidence.

CUM/CP/ Management of blight and 
powdery mildew by spacing and potash 
application

(Center:Jagudan)

	 The crop sown by line sowing either 30 cm 

or 45 cm showed its superiority over broadcasting 
method with respect to increasing overall yield and 
reducing per cent disease intensity of blight at Jag-
udan. Although both the row spacing were on par 
with each other.  The application of potash   either 
10 kg or 20 kg reduced the per cent disease intensity 
of blight and increased the seed yield as compared 
to control. The powdery mildew incidence was not 
noticed during the experimentation period.
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FNL/CI/1 Genetic Resources and 
Crop   Improvement 

FNL/CI/1.1   Germplasm collection, char-
acterizations, evaluation, conservation 
and screening against diseases

(Centres: Dholi, Jagudan, Hisar, Jobner & 
Kumarganj)

	 The germplasm of fennel is maintained at 
Dholi, Jagudan, Hisar, Jobner and Kumarganj of AI-
CRPS (Table 35)

 	 At Dholi Fifty six accession of fennel was  test-
ed for promising line in respect to yield of which 
seven accession namely, RF-27, RF-33, RF-23, RF-
61, RF-69, RF-60 and RF-13 registered maximum 

yield ranging from 63g to 150 per plant , as com-
pared to best check variety GF-2 i.e., 62g per plant. 
Among promising accessions, RF-27 recorded the 
maximum yield 150 g per plant followed by RF-33 
i.e., 80 g per plant. 

XI. Experimental Results in
Fennel

Fig 28.Field view of Fennel at Jagudan

Table 33. Fennel germplasm collections maintained at various
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XI. Experimental  Results in Fennel

FNL/CI/1 Genetic Resources and Crop Improvement 

FNL/CI/1.1   Germplasm collection, characterizations,
evaluation, conservation and screening against diseases

           
                 
                             

Fig 28.Field view of Fennel at Jagudan
(Centres: Dholi, Jagudan, Hisar, Jobner & Kumarganj)

The germplasm of fennel is maintained at Dholi, Jagudan, Hisar, Jobner and Kumarganj of 
AICRPS (Table 33)

At Dholi Fifty six accession of fennel was  tested for promising line in respect to yield of which 
seven accession namely, RF-27, RF-33, RF-23, RF-61, RF-69, RF-60 and RF-13 registered 
maximum yield ranging from 63g to 150 per plant , as compared to best check variety GF-2 i.e., 
62g per plant. Among promising accessions, RF-27 recorded the maximum yield 150 g per plant 
followed by RF-33 i.e., 80 g per plant. 

Table    33. Fennel germplasm collections maintained at various
AICRPS centres

Centre Indigenous Exotic Total

Dholi 56 - 56
Guntur 2 - 2
Hisar 142 - 142
Jagudan 128 - 128
Jobner 368 - 368
Kumarganj 135 - 135
Total 831 - 831

During the reporting year, 128 genotypes of fennel were evaluated for their yield and yield 
attributes at Jagudan. Among them, 9 genotypes were identified as high yielding (2800 kg ha-1)
genotypes. During rabi season, total sixty two (60 + 2) entries were screened under natural 
conditions, one of the entry was found free from the disease. The minimum intensity was noticed 
in JF-512-2 and GF-12 (25.14 %) and categorized as moderately resistant. The per cent disease 
intensity was ranged between 25. 14 to 65.36  per cent.

At Hisar one hundred forty two accessions of fennel were evaluated during 2012-2013 in two 
row plots of 3.0 m length each using GF-2 and HF-33 as checks. The mean seed yield of the 
germplasm ranged from 32.8 g/plant (HF-220) to 98.4 g/plant (HF-195). The most promising 
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	 During the reporting year, 128 genotypes of 
fennel were evaluated for their yield and yield at-
tributes at Jagudan. Among them, 9 genotypes were 
identified as high yielding (2800 kg ha-1) genotypes. 
During rabi season, total sixty two (60 + 2) entries 
were screened under natural conditions, one of the 
entry was found free from the disease. The mini-
mum intensity was noticed in JF-512-2 and GF-12 
(25.14 %) and categorized as moderately resistant. 
The per cent disease intensity was ranged between 
25. 14 to 65.36  per cent.

	 At Hisar one hundred forty two accessions of 
fennel were evaluated during 2012-2013 in two row 
plots of 3.0 m length each using GF-2 and HF-33 
as checks. The mean seed yield of the germplasm 
ranged from 32.8 g/plant (HF-220) to 98.4 g/plant 
(HF-195). The most promising lines were HF-132, 
HF-148, HF-150, HF-154, HF-167, HF-169, HF-
172, HF-179, HF-195, and HF-231. 

	 In rabi 2012-13, one hundred forty four (144)  
S7 progeny of fennel were grown in augmented de-
sign in one row plots of  3 x 0.45 sq.m. size. Single 
plants from each row of a plot was maintained by 
bagging with muslin cloth and on maturity seeds 
were harvested separately to obtain the self seed for 
next generation .       

  	 One hundred and thirty five germplasm acces-
sions of fennel were evaluated at Kumarganj and 
promising entries found to be NDF-46 (13.70 q/ha), 
NDF-51 (13.60 q/ha) and   NDF-67 (13.15 q/ha) in 
comparison to GF-2 and RF-101. 

Multilocation Trial 
(Centres: Hisar, Ajmer)

	 At Hisar fifty accessions of fennel (viz. ten from 
Kumarganj, ten from Jagudan and ten from Hisar) 
were evaluated under multilocational testing in two 
row plots of 3.0 meter length each using GF-2, HF-
33 and Raj-Saurabh as checks during 2012-2013. 
The seed yield of the germplasm material ranged 
from 23.6 g/plant (RF-16) to 92.4 g/plant (HF-132). 
The most promising lines for seed yield were NDF-

28, JF-421, JF-582, JF 676, HF-131, HF-132, HF-
138, HF-140 and HF-141.

	 Total 50 germplasm lines were evaluated in 
Augmented Block Design with 5 check varieties 
namely AF-1, RF-125, RF-101, GF-2 and GF-12 in 
five blocks. At Ajmer, maximum yield recorded by 
HF-139 kg/plot. 

FNL/CI/2.5 Coordinated varietal trial on 
fennel 2012 Series VIII (1st year). 

(Centres: Dholi, Pantnagar, Kumarganj, 
Ajmer, Jabalpur, Jagudan, Jobner)

	 At Dholi among ten entries (FNL 47, FNL 48 ,   
FNL 49 ,  FNL 50 , FNL 51 ,  FNL 52,  FNL 53   ,  FNL 
54, FNL 55 , FNL 56 and three checks viz; RF-101 
NC, RF-205 NC and Rajendra Saurabh LC, none of 
the entries was found significant regarding number 
of umbels per plant, number of umbellets per um-
bel and yield per hectare as compared to best check 
variety Rajendra Saurabh .

	 At Pantnagar significant differences were ob-
served for all the characters except umbellets per 
umbel. Maximum yield (3043.37 kg/ha) was record-
ed by FNL-51 followed by Rf 205 (2732.53 kg/ha).

	 Out of 13 entries tested at Kumarganj, maxi-
mum yield was recorded by FNL-47(13.36 q/ ha) 
followed by FNL-48 (12.49 q/ha) and FNL-54(12.15 
q/ha). Infection of powdey mildew was noticed 
which ranged from 13.23 to 15.78 % in FNL-5, 
FNL-53 and FNL-55.

	 A CVT   trial consisting of 10 test entries and 
three checks (RF-101, RF-205 and AF-1) was ini-
tiated during the year 2012-13 at Ajmer.  The best 
check was RF-205 (3501.39 kg/ha seed yield) and 
the genotype FNL-47 recorded maximum yield 
(4347.17 kg/ha).

	 Twelve genotypes of fennel were tested in Rabi 
2012 in RBD with three replications at Jabalpur.  
FNL 47 recorded maximum number of umbellets /
umbel (32.33) and yield (16.184 q/ha) and that was 
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on par with FNL 48 and RF 205. 

	 Significant yield differences were observed 
among entries at Jagudan. The entries FNL-55, 
FNL-47 and FNL-56 recorded higher yield (1299, 
1285 and 1221 kg ha-1) than all the checks. which 
were 7.83 , 6.65 and 1.33 per cent higher than best 
check RF-205 , respectively.

	 The analysis of variance revealed significant dif-
ferences among the entries for all the traits includ-
ing seed yield at Jobner. The seed yield ranged from 
2074.07 to 3425.93 kg/ha. Of the fourteen entries 
evaluated, entry FNL-49 recorded maximum seed 
yield of 3425.93 kg/ha followed by FNL-47 (3322.22 
kg/ha), FNL-51 (3085.19 kg/ha), RF-205 N/check  
(2803.70 kg/ha)  and  RF-101 N/check  (2781.48 kg/
ha)  while lowest seed yield of 2074.07 kg/ha was 
recorded in  FNL-54. 

FNL/CI/3 Varietal Evaluation Trial 

FNL/CI/3.1 Initial Evaluation Trial 2010

(Centre: Hisar )

	 The initial evaluation trial (IET) in fennel was 
conducted with ten accessions along with HF-33 
as check during 2010- 2011 to 2012-2013 in plots 
measuring 3.0 x 2.4 m. The results indicated maxi-
mum seed yield was recorded in HF-151 (2104 kg 
/ha) followed by HF-212 (1978 kg/ha) showing an 
increase of 27.1and 14.9% over HF-33 (check), from 
three years mean respectively.

FNL/CI/3.3 Initial Evaluation Trial - 2011

(Centre: Jobner, Dholi)

	 The trial is in the 2nd year of progress. In rabi 
2012-13, ten entries were evaluated in RBD with 3 
replications in a plot size of 3 x 3 sq. m. accommo-
dating six rows spaced 50 cm apart with intra row 
spacing of 20 cm maintained by thinning. The trial 
was sown on 1.11.2012.

	 The analysis of variance revealed significant dif-

ferences among the entries for all the traits includ-
ing seed yield. The seed yield ranged from 2322.22 
to 3255.56 kg/ha. Of  the ten entries evaluated, entry 
UF-149 recorded maximum seed yield of 3255.56 
kg/ha followed by UF-191 (3251.85 kg/ha), UF-168 
(3062.96 kg/ha), RF-205 check (2781.48 kg/ha), and 
RF-101 check 2770.37 kg/ha), while lowest seed 
yield of 2322.22 kg/ha was recorded in Local Check. 

	 Mean performance of the entries evaluated in 
IET of fennel over 2011-12 and 2012-13 revealed 
superior  performance of  UF-168 yielding 2684.82 
kg/ha followed by UF-149 (2588.89 kg/ha),  UF-135 
(2461.12 kg/ha), UF-191 (2423.71 kg/ha) and RF-
205 check (2289.63 kg/ha), while lowest seed yield 
of  1885.56 kg/ha was recorded in Local check. 

FNL/CI/3.4  Initial Evaluation Trial 2012

(Centres:  Jagudan, Kumarganj, Dholi, Pant-
nagar)

	 Out of  ten entries evaluated at  Kumarganj 
(NDF 51,  NDF 51, NDF 52,   NDF 53,  NDF 59,  
NDF 63 ,  NDF 66, NDF 67,   NDF 69, NDF 70, NDF  
73, RF -101(check) maximum yield was recorded by  
NDF-51(13.74 q/ha) followed by NDF-67 (13.12 q/
ha) and NDF-70(12.87 q/ha).

	 At Jagudan in IET, Ten entries were evaluated 
including checks GF-11 and GF-12. The entries JF-
576 and JF-500-1 recorded significantly higher yield 
(1121 and 1120 kg/ha) which were 11.43 and 11.31 
per cent higher than control.

	 Among nine entries and two checks i.e., GF-
11 and Rajendra Saurabh evaluated at Dholi, RF-15 
and RF-68 gave significantly higher yield 1388.89 
& 1365 kg ha-1 as compared to best check GF-11   
(995.37kg ha-1).

	 The significant differences were observed for all 
the characters expect days to maturity. Maximum 
yield (2786.80 kg/ha) was recorded in PF-5, fol-
lowed by PF-10 (2463.50 kg/ha).
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FNL/CI/4.1 Quality Evaluation in fennel

(Centre: Jobner)

	 Fourteen entries of fennel under CVT were 
tested for volatile oil content during Rabi 2010-
11, which were analysed using Clevenger appara-
tus. The volatile oil content in the entries ranged 
from 1.90% to 2.43%. The maximum volatile oil of 
2.43% was observed in FNL-26 followed by 2.33% 
in FNL-42, 2.30% in FNL-44, 2.23 in FNL-43 and 
RF-143 check, 2.17% in FNL-39 and FNL-45, while, 

minimum of 1.90% in FNL-37. The entry FNL-46 
ranked first in terms of  volatile oil yield (57.55 l/ha) 
followed by FNL-44 (51.48 l/ha), FNL-45 (49.73 l/
ha), FNL-42 (49.23 l/ha) and  RF-143 check (47.62 
l/ha) while lowest volatile oil yield of  35.73 l/ha was 
recorded in FNL-40 (Table 5 30).

	 Pooled analysis of volatile oil content (%) over 
three year period in CVT indicated that FNL 46 had 
the highest oil content (2.54%) over all the entries. 
This was followed by FNL 39 (2.48%) and RF 125 
(2.43%) 

Table 34.  Volatile Oil Content In Fennel CVT (2011-12) at Jobnder
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Pooled analysis of volatile oil content (%) over three year period in CVT indicated that FNL 46 
had the highest oil content (2.54%) over all the entries. This was followed by FNL 39 (2.48%) 
and RF 125 (2.43%) 

  

Table 34. Volatile Oil Content In Fennel CVT (2011-12) at Jobnder
S.
No.

Entry Seed yield 
(kg/ha)

Volatile oil  
(%)

Volatile oil 
yield  (l/ha)

1 FNL-37 1924.00 1.90 36.56
2 FNL-38 1882.67 2.10 39.54
3 FNL-39 1711.11 2.17 37.13
4 FNL-40 1701.33 2.10 35.73
5 FNL-41 1942.22 2.10 40.79
6 FNL-42 2112.89 2.33 49.23
7 FNL-43 2084.00 2.23 46.47
8 FNL-44 2238.22 2.30 51.48
9 FNL-45 2291.56 2.17 49.73
10 FNL-46 2368.44 2.43 57.55
11 GF-11 NC 1780.89 2.03 36.15
12 RF-125 Check 2061.78 2.13 43.92
13 RF-143 Check 2135.56 2.23 47.62
14 Local Check 1901.33 2.10 39.93
CD at 5% 332.63 0.20
CV (%) 9.86 5.43

 

Crop Management

Nutrient Management Trial  

FNL/CM/5.2 Identification of drought/alkalinity sources in fennel
 
(Centre:  Kumarganj)

As per yield data NDF- 32 (41.15g/ plant), NDF- 39 ( 39.39g/ plant) and NDF-40 (38.91g/ plant)
were found to be alkalinity tolerant varieties at 10,20,30 and 40 ESL levels at Kumarganj.

FNL/CM/5.3 Micro irrigation management in fennel

(Centre:Jobner)

Micro irrigation at 0.8 IW/CPE ratio with paired row planting recorded highest number of 
umbels per plant (34.80), number of umbellets per plant (22.49), number of seeds per umbel 
(442.16) and seed yield (33.50 q/ha) which was on par with irrigation at 1.0 IW/CPE ratio but 

Crop Management
Nutrient Management Trial  

FNL/CM/5.2 Identification of drought/al-
kalinity sources in fennel

(Centre:  Kumarganj)

	 As per yield data NDF- 32 (41.15g/ plant), 
NDF- 39 ( 39.39g/ plant) and NDF-40 (38.91g/ 
plant) were  found to be alkalinity tolerant varieties 

at 10,20,30 and 40 ESL levels at Kumarganj.

FNL/CM/5.3 Micro irrigation manage-
ment in fennel

(Centre:Jobner)

	 Micro irrigation at 0.8 IW/CPE ratio with 
paired row planting recorded highest number of 
umbels per plant (34.80), number of umbellets per 
plant (22.49), number of seeds per umbel (442.16) 
and seed yield (33.50 q/ha) which was on par with 
irrigation at 1.0 IW/CPE ratio but significantly 
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higher over irrigation at 0.4 and 0.6 IW/CPE ratio 
in normal planting as well as paired row planting. 

taken at Jagudan during kharif 2012-13. Among 
them, Thiamethoxam 25WG @ 0.0084 recorded the 
least (7.44 %) damage due to seed wasp at three and 
seven days after both the sprays and at the time of 
harvest . The plots sprayed with of Thiamethoxam 
25WG @ 0.0084 % registered the maximum seed 
yield (2029 kgha-1) of fennel followed by Acetami-
prid 20SP@ 0.004 % (1906 kg ha-1).   

FNL/CP/6.3 Evaluation of PGPR biofor-
mulation on Fennel

(Centers:  Hisar,   Raigarh, Ajmer, Jagudan)

	 At Hisar, the maximum seed yield (1754 kg/ 
ha) was recorded by treatment T5 - Local popular 
variety (HF-33), followed by   T1 - Bioformulation 
of FK 14 (1674 kg/ha) and T3 - Bioformulation of 
FK 14+ FL 18 (1625 kg/ha).

	 Maximum seed yield of 10.2 and 9.2 q/ha and 
maximum plant height (161.69 and 151.56 cm)  
were recorded when seeds  were treated  with rhizo-
bacteria FK 14 and FL 18  respectively at Raigarh.

	 At Ajmer it was observed that PGPR coated 
treatments germinated earlier than the control 
treatments. However there was no significant differ-
ence of yield among the various treatments.

	 At Jagudan the effect of various treatments was 
not significant on growth, yield and quality of fen-
nel except number of umbels per plant.

Fig 29.Micro irrigation in Fennel at Jobner

Disease Management
FNL/CP/6 Disease Management 
Trial

FNL/CP/6.2 Field evaluation of differ-
ent insecticides/botanicals against seed 
midge Systole albipennis walker fennel

(Centre:  Jagudan)

	 With a view to ascertain the efficacy of differ-
ent insecticides as well as certain botanicals against 
seed wasp of fennel, a field experiment was under-
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FGK/CI/1 Genetic Resources and 
Crop Improvement 

FGK/CI/1.1 Germplasm collection, char-
acterization, evaluation conservation and 
screening against diseases 	

(Centres: Dholi, Hisar, Guntur, Jagudan, Job-
ner, Kumarganj)

	 The germplasm of fenugreek conserved at vari-
ous centres is given in (Table 35).

	 Out of one hundred sixty four collection of fen-
ugreek germpalsm maintained at Dholi, only four-
teen accession namely, RM-204, RM-203, RM-186, 
RM-200, RM-189, RM-198, RM-70, RM-196, RM-
28, RM-201, RM-188, RM-12, RM-190 and RM-18 
registered the maximum yield ranging from 98g per 
five plant to 80g per five plant as compared to check 
variety Rajendra Kanti and Hisar Sonali (75 & 60g 
per five plant). Among promising accessions, RM-
204 recorded the maximum yield 98g per five plant 
followed by RM-203 i.e., 96g per five plant.

XII. Experimental Results in
Fenugreek

Table  35.  Fenugreek germplasm collections under AICRPS centres
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XXII. Experimental Results in Fenugreek 

FGK/CI/1 Genetic Resources and Crop Improvement 

FGK/CI/1.1  Germplasm collection, characterization, evaluation conservation and 
screening against diseases

(Centres:  Dholi, Hisar, Guntur, Jagudan, Jobner, Kumarganj)

The germplasm of fenugreek conserved at various centres is given in (Table 35).

Out of one hundred sixty four collection of fenugreek germpalsm maintained at Dholi, only 
fourteen accession namely, RM-204, RM-203, RM-186, RM-200, RM-189, RM-198, RM-70, 
RM-196, RM-28, RM-201, RM-188, RM-12, RM-190 and RM-18 registered the maximum yield 
ranging from 98g per five plant to 80g per five plant as compared to check variety Rajendra 
Kanti and Hisar Sonali (75 & 60g per five plant). Among promising accessions, RM-204
recorded the maximum yield 98g per five plant followed by RM-203 i.e., 96g per five plant.

Table  35.  Fenugreek germplasm collections under AICRPS centres
Centre Indigenous Exotic Total

Dholi 164 - 164
Guntur 124 - 124
Hisar 196 - 196
Jagudan 75 - 75
Jobner 348 - 348
Kumarganj 171 - 171
Total 1078 - 1078

At Hisar one hundred ninety- six accessions of fenugreek were evaluated along with Hisar 
Sonali, Hisar Suvarna and Hisar Mukta as checks during 2012-2013. The seed yield of the 
germplasm material ranged from 9.6 g/plant (HM-386) to 20.8 g/plant (HM-456). The most 
promising lines for seed yield were HM-357, HM-389, HM-391, HM-392, HM-396, HM-401, HM-
411, HM-436, HM-445, HM-449, HM-456, HM-460, HM-490, HM-501, HM-503 and HM-523.

Out of 111 accessions evaluated at Jobner , 37 accessions were better than best check variety 
RMt-361 (41.67 g.). Some of the promising accessions identified on the basis of yield per 5 
plants were LFC-91 (90 g), LFC-98 (90 g), and LFC-92 (83 g), LFC-47 (71 g), LFC-48 (67 g),
LFC-35 (64 g), LFC-81 (63 g), LFC-110 (59 g), LFC-71 (58 g), LFC-44 (56 g), LFC-49 (56 g),
LFC-103 (53 g), LFC-95 (55 g), LFC-1 (53 g), LFC-101 (53 g) and LFC-104 (53 g).

Out of 171 Germplasm of fenugreek were evaluated at Kumarganj suitable accession identified 
was NDM-69 (18.10q/ha) and NDM-72 (17.40q/ha) for cultivation.

	 At Hisar one hundred ninety- six accessions of 
fenugreek were evaluated along with Hisar Sonali, 
Hisar Suvarna and Hisar Mukta as checks during 
2012-2013. The seed yield of the germplasm mate-
rial ranged from 9.6 g/plant (HM-386) to 20.8 g/
plant (HM-456). The most promising lines for seed 

yield were HM-357, HM-389, HM-391, HM-392, 
HM-396, HM-401, HM-411, HM-436, HM-445, 
HM-449, HM-456, HM-460, HM-490, HM-501, 
HM-503 and HM-523.

	 Out of 111 accessions evaluated at Jobner , 37 
accessions were better than best check variety RMt-
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361 (41.67 g.). Some of the promising accessions 
identified on the basis of yield per 5 plants were 
LFC-91 (90 g), LFC-98 (90 g), and LFC-92 (83 g), 
LFC-47 (71 g), LFC-48 (67 g), LFC-35 (64 g), LFC-
81 (63 g), LFC-110 (59 g), LFC-71 (58 g), LFC-44 
(56 g), LFC-49 (56 g), LFC-103 (53 g), LFC-95 (55 
g), LFC-1 (53 g), LFC-101 (53 g) and LFC-104 (53 
g).

	 Out of 171 Germplasm of fenugreek were eval-
uated at Kumarganj suitable accession identified 
was NDM-69 (18.10q/ha) and NDM-72 (17.40q/
ha) for cultivation.

	 At Guntur during the year 2012-13, hundred 
and twenty four germplasm lines along with four 
checks were evaluated in Augmented Block Design. 
LFC-6 (8.14 g/plant), LFC-67 (7.57 g/plant), LFC-
50 (7.05 g/plant), LFC-48 (6.95 g/plant), LFC-45 
(6.41 g/plant), LFC-7 (6.32 g/plant) and LFC-18 
(5.82 g/plant) were significantly superior in yield to 
the check APHU Methi-1 (1.495 g/plant). 

	 At Jagudan the 75 entries including GM-2 as 
check were evaluated for different characters.Short 
statured genotypes were also identified.  More seed 
per pod >18.0 was found in 9 entries. The four en-
tries were matured before 91 days. Six entries were 
found bold seeded having equal or more test weight 
>13.0. Ten entries found promising for yield , more 
than 2688  kg/ha.

	 Total sixty two (60+2) entries were screened 
under natural condition against Powdery Mildew 
Disease Caused by Erysiphe polygoni and Leveil-
lula tauric. None of the entry was found free from 
the powdery mildew incidence. The minimum inci-
dence were noticed in Jfg -245 (10.87 %) and cate-
gorized as moderately resistant. The per cent disease 
intensity was ranged between 10.87 and 85.85 per 
cent.

Multi-location Trial on Fenugreek - 
2012-13
(Centre:  Ajmer)

	 Total 50 germplasm lines were evaluated in 
Augmented Block Design with 5 check varieties 
namely Hisar Suvarna, Hisar Sonali, RMt-361, RMt-
1 and AFg-3 in five blocks.  Maximum yield (13.99 
g/plant) was recorded by the accession AM-304.  

FGK/CI/2 Coordinated Varietal Tri-
al
FGK/C1/2.2 Coordinated varietal Trial 
2012 Series VIII

(Centre:Ajmer,Coimbatore,Dholi,,Hisar,Jagu
dan,Jobner,Kumarganj,Pantnagar,Raigarh,J
abalpur, Guntur)

	 At Ajmer significant yield difference were ob-
served among the entries.   The best check was AFg- 
3, local check   having 19.66 q /ha seed yield. The 
highest yielding genotype was FGK-48 (22.95 q/ha) 
followed by FGK-47 (22.78 q/ha), FGK-50 (21.71 q/
ha) and FGK-46 (21.40 q/ha), having 30.55, 29.58, 
26.28 and 21.73 percent higher yield than national 
check, respectively

	 At Dholi fourteen entries and three checks i.e., 
RMt-361   NC, Hisar Sonali NC and Rajendra Kanti 
LC were evaluated. FGK-49 and FGK-52 recorded  
significantly more number of secondary branches 
per plant (48.80 & 47.68) and more yield  1750.00 
kg ha-1 by each entry  as compared to best check 
variety Rajendra  Kanti (1500 kg ha-1). 

Fig 30. Field gene bank of fenugreek showing De-
terminate type



ANNUAL REPORT 2012/13

87

	 The entries FGK-49 (2049 kgha-1) and FGK-
48 ( 2040 kgha-1)  recorded   significantly higher 
yield  over checks RMT-361, Hisar Sonali and GM-
2, at Jagudan  which was 19.55 and 19.01 per cent 
higher over best check GM-2, 27.99 and 27.41 per 
cent more over Hisar Sonali and 51.00  and 50.32 
per cent higher than RMT-361, respectively.

	 At Kumarganj   maximum yield was recorded 
by  FGK-39 (14.92q/ha) followed by FGK-4114.85q/
ha) and FGK-46 (14.79q/ha).

	 At Pantnagar   significant difference was ob-
served for all the characters except number of pri-
mary branches / plant and seeds per pod. Maximum 
seed yield (1805.56 kg/ha) was registered by FGK-
48 and FGK-49, followed by FGK-45 (1698.145 kg/
ha).

	 Eighteen   entries were evaluated   including   
four checks for yield and its related characters at 
Raigarh. Among the entry FGK-48 (978.08 kg/ha) 
recorded the maximum   yield followed by FGK-52 
(973.96 kg/ha). 

	 At Jabalpur out of sixteen entries  the genotype 
RMt 361 recorded  maximum Number of pods/ 
plant (78.36), Number of seeds /pod (26.20) and 
yield (21.097 q/ha). It was found that genotype FGK 
48 and FGK 41 was on par with RMt 361.

	 Of the eighteen entries evaluated at Jobner, 
entry FGK-45  recorded maximum seed yield of 
2291.67 kg/ha followed by FGK-50 (2236.11 kg/ha), 
FGK-49 (2194.44 kg/ha), FGK-47 (2106.48 kg/ha) 
and FGK-52 (1916.67 kg/ha), while lowest yield of 
1379.63 kg/ha was recorded in FGK-51.     

Table 36.  Fenugreek seed yield and ancillary data recorded during 2012-13 in Coordinated Trial con-
ducted at NRCSS Ajmer.
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Table 36. Fenugreek seed yield and ancillary data recorded during 2012-13 in Coordinated Trial conducted at 
NRCSS Ajmer.

Name of 
entry

Days to 
50 % 

floweri
ng

Plant 
Height

Primary 
Branches 
per plant

Secondary 
Branches 
per plant

Pods 
per 

plant

Pod 
length 
(cm)

No. of 
seeds 
per
pod

Test 
weight

Seed 
yield 
per 

plant 
(g)

Seed 
Yield 
(q/ha)

FGK-39 57.00 56.53 4.73 6.20 58.00 10.13 14.51 14.68 8.13 16.94
FGK-40 56.33 52.93 4.40 5.80 55.53 9.83 13.93 14.78 10.93 20.26
FGK -
41

56.00 56.93 5.40 5.33 59.93 10.37 14.96 15.65 7.27 20.36

FGK -
42

56.67 57.00 5.13 5.27 52.87 10.50 14.52 14.77 10.07 16.91

FGK -
43

56.67 51.07 4.27 4.73 52.76 8.90 12.85 14.24 10.15 16.87

FGK -44 55.67 53.87 4.07 5.20 56.56 9.67 14.37 14.60 7.99 14.88
FGK -45 56.00 51.53 4.73 4.73 53.87 9.40 13.59 14.48 6.35 16.61
FGK -46 57.67 45.70 3.47 3.93 50.40 9.67 13.99 14.04 8.41 21.40
FGK -47 56.67 49.27 4.20 5.00 50.80 9.23 12.48 14.60 13.58 22.78

FGK -48 57.00 51.33 4.33 5.40 56.73 8.97 13.25 13.84 12.57 22.95
FGK -49 56.67 51.47 4.80 5.13 53.80 9.07 14.59 15.07 9.93 14.53
FGK -50 57.00 44.67 4.07 4.20 48.93 9.50 14.04 16.47 9.30 21.71
FGK -51 56.67 51.47 3.47 5.33 42.53 10.63 14.37 16.52 11.41 15.35
FGK -52 56.00 49.80 3.60 3.93 49.40 10.03 13.04 17.25 7.83 12.96
H. Sonali 
(NC)

56.67 49.53 3.53 4.13 36.73 9.17 15.47 14.39 9.84 17.58

RMT-361
(C)

56.33 51.87 3.80 4.00 45.00 9.40 15.93 14.66 11.13 18.52

AFg-3
(C)

56.67 48.47 3.73 4.07 46.00 9.67 15.85 14.96 12.26 19.66

Mean 56.57 51.38 4.22 4.85 51.17 9.65 14.22 15.00 9.83 18.25
CD 
(0.05)

0.738 5.045 0.807 0.763 5.534 0.712 1.109 1.046 1.519 2.441

CV (%) 1.109 8.349 16.258 13.380 9.196 6.273 6.634 5.932 13.143 11.373

A total of sixteen entries including two checks were evaluated under coordinated Varietal Trial 
during Rabi 2012-13 at Navasari. FGK-48 (1104.94 kg/ha), FGK-42 (1080.25 kg/ha), FGK-41 
(1030.86 kg/ha) and FGK-40 (975.31 kg/ha) recorded significantly higher yield over checks and 
observed early flowering except in the accession FGK 40. 

At Udaipur the seed yield ranged from 902 - 1631 kg/ha. None of the tested entries were found 
to be higher in yield than the checks RMt – 361 and RMt – 1. However, FGK – 49 with the yield 
of 1562.50 kg/ha showed 26.76 per cent higher yield over the check Hisar Sonali followed by 
FGK – 48 (1475.69 kg/ha).

Among the seventeen entries evaluated, FGK-47 (1590.8 kg/ha), FGK-41 (1563 kg/ha), FGK-48
(1493.5 kg/ha) and FGK-43 (1490.1 kg/ha) recorded significantly higher yields than check 
APHU Methi -1 (1319.9 kg/ha) at Guntur. (Table 43).  
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	 A total of sixteen entries including two checks 
were evaluated under coordinated Varietal Trial 
during Rabi 2012-13 at Navasari. FGK-48 (1104.94 
kg/ha), FGK-42 (1080.25 kg/ha), FGK-41 (1030.86 
kg/ha) and FGK-40 (975.31 kg/ha) recorded signifi-
cantly higher yield over checks and observed early 
flowering except in the accession FGK 40. 

	 At Udaipur the seed yield ranged from 902 - 
1631 kg/ha. None of the tested entries were found 
to be higher in yield than the checks RMt – 361 
and RMt – 1. However, FGK – 49 with the yield of 
1562.50 kg/ha showed 26.76 per cent higher yield 
over the check Hisar Sonali followed by FGK – 48 
(1475.69 kg/ha).

	 Among the seventeen entries evaluated, FGK-
47 (1590.8 kg/ha), FGK-41 (1563 kg/ha), FGK-48 
(1493.5 kg/ha) and FGK-43 (1490.1 kg/ha) recorded 
significantly higher yields than check APHU Methi 
-1 (1319.9 kg/ha) at Guntur. (Table 43).  

	 Maximum seed yield (2271 kg/ha) was record-
ed in FGK-44 followed by FGK-48 (2262 kg/ha) and 
Hisar Sonali (2225 kg/ha) at Hisar.

FGK/CI/3.Varietal Evaluation Trial 

FGK/CI/3.4 Initial Evaluation Trial   2010

(Centres: Hisar, Pantnagar)      

	 The initial evaluation trial (IET) in fenugreek 
was conducted at Hisar with nine accessions along 
with Hisar Sonali as check during 2010 to 2013 in 
plots measuring 3.0 x 1.2 m. Maximum mean seed 
yield was recorded by HM-425 (3015 kg /ha) fol-
lowed by HM-257 (2895 kg/ha) showing an in-
crease of 26.7 and 21.6 % over Hisar Sonali (check), 
respectively (Table 38). 

Fig31.PMC flowering state in IET at Pantnagar

Table 37.  Initial evaluation trial (IET 2010 )  Fenugreek at Hisar

 
 

106

Maximum seed yield (2271 kg/ha) was recorded in FGK-44 followed by FGK-48 (2262 kg/ha) and 
Hisar Sonali (2225 kg/ha) at Hisar.

             Fig31.PMC flowering state in IET at Pantnagar

FGK/CI/3.Varietal Evaluation Trial 

FGK/CI/3.4 Initial Evaluation Trial 2010
(Centres: Hisar, Pantnagar)

The initial evaluation trial (IET) in fenugreek was conducted at Hisar with nine accessions along 
with Hisar Sonali as check during 2010 to 2013 in plots measuring 3.0 x 1.2 m. Maximum mean 
seed yield was recorded by HM-425 (3015 kg /ha) followed by HM-257 (2895 kg/ha) showing 
an increase of 26.7 and 21.6 % over Hisar Sonali (check), respectively (Table 37).

Table 37.  Initial evaluation trial (IET 2010 )  Fenugreek at Hisar
Accession 
number

Seed yield ( kg/ha) %  increase
over check2010-11 2011-12 2012-13 Mean

HM-247 2640 2720 2621 2660 11.8

HM-257 3024 2870 2790 2895 21.6
HM-259 2740 2630 2640 2670 12.2
HM-361 2910 2750 2690 2783 16.9
HM-414 2458 2320 2376 2385 00.2

HM-425 3210 2970 2864 3015 26.7
HM-426 2670 2458 2520 2549 07.1
HM-453 2864 2766 2690 2773 16.5
HM-460 2970 2810 2741 2840 19.3
Hisar Sonali(Ch.) 2440 2310 2390 2380 -

CD( 0.05) 238.7 181.8 180 - -

In an IET at Pantnagar in Fenugreek, the significant differences were observed for all the 
characters except number of primary branches and seeds per plant. Maximum yield (2798.99 
kg/ha) was recorded by PM(C)-1, followed by Pant Ragani as local check (2395.83 kg/ha). On 
the basis of three years seed yield data, two genotypes PM(C) 1 and PM-6 may be included in
CVT 2013-14.
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In an IET at Pantnagar in Fenugreek, the signifi-
cant differences were observed for all the characters 
except number of primary branches and seeds per 
plant. Maximum yield (2798.99 kg/ha) was record-
ed by PM(C)-1, followed by Pant Ragani as local 
check (2395.83 kg/ha). On the basis of three years 
seed yield data, two genotypes PM(C) 1 and PM-6 
may be included in CVT 2013-14.

FGK/CI/3.5 Initial Evaluation Trial 2012

(Centres: Guntur, Kumarganj, Jagudan , Job-
ner)

	 During 2011-12, ten promising germplasm 
lines (LFC 72, LFC78, LFC85, LFC90, LFC 116.and 
LFC 118  were evaluated in RBD, replicated thrice 
at Guntur.  Among the entries tested, five entries 
i.e. LFC-72 (1082.3 kg/ha), LFC-78 (1078.1 kg/
ha), LFC-85 (1062.8 kg/ha), LFC-90 (1097.6 kg/ha) 
and LFC-118 (1076.7 kg/ha) were found to be sig-
nificantly superior in yield to the best check APHU 
Methi-1 (917.0 kg/ha). 

	 Out of 10 entries ( NDM 79, NDM 81, NDM 
82, NDM 90, NDM  93, NDM 95,  NDM 107, NDM 
108, NDM 109, NDM 110 and Hisar sonali (ch) 
evaluated  at Kumarganj  NDM-79 (17.40q/ha) 
found to be promising followed by NDM-82 (16.66 
q/ha) and NDM-81(16.26 q/ha).

	 In IET, at Jagudan out of nine entries evaluated  
(JFg 148  , JFg 224, JFg244, JFg 221, JFg 226,   JFg 
268,    JFg 223,  JFg 239, and   GM-2(ch)    none of 
the entry recorded significantly superior yield than 
check GM-2. However the entries JFg-268 and   JFg-
224 recorded maximum yield (i.e. 2095 and 1991 
kg/ha-1) which was 7.90 and 2.51 per cent higher 
over GM-2.                                            

	 Of the ten entries evaluated at jobner , entry 
UM-161 recorded significantly higher seed yield 
of 2907.41 kg/ha followed by UM-294 (2865.74 kg/
ha), UM-379 (2694.44 kg/ha), UM-221 (2638.89 kg/
ha), UM-347 (2449.07 kg/ha) and RMt-351 check  
(2361.11 kg/ha), while lowest yield of 1527.78 kg/ha 
was recorded by RMt-305 check.

FGK/CM/4 Nutrient Management 
Trial

FGK/CM/4.2 Identification of drought/
tolerance source in fenugreek

(Centre : Jobner)

	 Among the genotypes UM-118 was top yielder 
in both normal and stress conditions. There was 
good correspondence between the indices namely 
TOL, SSI and STI. Based on these indices, UM-
118, UM-124, UM-144, UM-302 and RMt-361were 
found to be the desirable entries for drought condi-
tions.

FGK/CM/ 4.3  Micro irrigation manage-
ment in fenugreek

(Centre: Jobner)

	 The results indicated that micro irrigation 
management in fenugreek resulted in significant 
improvement in yield attributes and yield of fenu-
greek over surface irrigation by check basin meth-
od at jobner. Micro irrigation at 0.6 IW/CPE ratio 
with paired row planting recorded higher number 
of pods per plant (31.93), number of seeds per pod 
(16.98), and seed yield (26.93 q/ha) which was on 
par with irrigation at 1.0 and 0.8 IW/CPE ratio but 
significantly higher over irrigation at 0.4 IW/CPE 
ratio in normal planting as well as paired row plant-
ing

Fig 32. Micro-irrigation in Fenugreek at Jobner
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FGK/CM/4.5 Evaluation of PGPR biofor-
mulations on seed spices

(Centres: Jobner, Guntur, Kumarganj, Hisar, 
Jagudan)

	 Effect of various treatments on growth charac-
ters and seed as well as straw yield of fenugreek were 
significant at Jagudan. Differences in yield attrib-
utes of fenugreek crop were not significant during 
the experimental period due to various treatments.  
Differences in yield seed pelleting with or without 
PGPR to GM 3 were on par (T1, T2, T3 and T4) and 
significantly higher than local control (GM2). Thus, 
slight beneficial effect of PGPR bioformulations was 
observed at Jagudan.

	 Among the bio-formulations tested, seed treat-
ment with combination of FK14 (Pseudomonas 
putida) and FL18 (Macrobacterium paraoxydans) 

(1117.5 kg/ha) followed by seed treatment with FK-
14 (Pseudomonas putida) (1114.9 kg/ha) and seed 
treatment with FL18 (Macrobacterium paraoxy-
dans) (1109.7 kg/ha) recorded maximum yield at 
Guntur  and were on par with each other, and sig-
nificantly superior to untreated control (1016 kg/
ha) and untreated  local check LS-1 (927.4 kg/ha).

	 At Kumarganj the treatement Bio-formulation 
of FGK-14 + FL-18 recorded maximum (15.91q/ha 
) followed by bio-formulation of FGK-14 (14.68q/
ha) and bio- formulation of FL-18 (13.79 q/ha).

	 Significant  differences were obtained for all 
the parameters except branches per plant and pod 
length at Hisar (Table 39). The maximum seed yield 
(1936 kg/ ha) was recorded in treatment T3 - Bio-
formulation of FK 14+ FL 18 followed by treatment 
T5 – Hisar Sonali, Local variety (1928 kg/ha).

Table 38.   Effect of Rhizobacteria bioformulations (PGPR) on growth and seed yield of fenugreek at Hisar 
( 2012-13)
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At Kumarganj the treatement Bio-formulation of FGK-14 + FL-18 recorded maximum
(15.91q/ha ) followed by bio-formulation of FGK-14 (14.68q/ha) and bio- formulation of FL-18
(13.79 q/ha).

Significant  differences were obtained for all the parameters except branches per plant and pod 
length at Hisar (Table 38). The maximum seed yield (1936 kg/ ha) was recorded in treatment T3 
- Bioformulation of FK 14+ FL 18 followed by treatment T5 – Hisar Sonali, Local variety (1928 
kg/ha).

Table 38.   Effect of Rhizobacteria bioformulations (PGPR) on growth and seed yield of 
fenugreek at Hisar ( 2012-13)

Treatments Plant 
height 
(cm)

Branches
per
plant

Pods per
plant

Pod 
length
(cm)

Seeds
Per
pod

Seed
yield
(kg/ha)

T1 – Biof. of FK 14 95.0 5.9 64.5 7.3 15.8 1910
T2 – Biof.of FL 18 92.1 5.7 66.5 7.4 15.2 1925
T3 – Biof. of FK 
14+ FL 18

97.2 5.9 74.6 7.2 15.4 1936

T4 - Control 97.6 5.8 66.5 7.3 14.7 1814

T5 - Local  variety 99.0 5.9 68.2 7.5 16.6 1928
C D (0.05) 4.5 NS 6.3 NS 0.4 87

The results of pooled mean at Jobner seed treatment with bioformulation FK 14 + FL 18, being 
on par with bioformulation FK 14 and FL 18, recorded significantly higher plant height, number 
of primary branches per plant, number of secondary branches per plant, number of pods per 
plant, pod length, number of seeds per pod, seed yield (1792.46 kg/ha) and B:C ratio(2.20) over 
untreated control. 

X. Monitoring and Meeting

The project coordinator monitored the working of various AICRPS centres by personal visit and 
by keeping constant touch with all the centres through phone and e-mail. Monthly progress 
report and budget utilization   sent by various centres was reviewed critically and timely advise 
was given for the proper   implementation of the projects.

Centres visited (April 2012-March 2013)

	  The results of pooled mean   at Jobner seed 
treatment with bioformulation FK 14 + FL 18, be-
ing on par with bioformulation FK 14 and FL 18, 
recorded significantly higher plant height, number 
of primary branches per plant, number of second-
ary branches per plant, number of pods per plant, 
pod length, number of seeds per pod, seed yield 

(1792.46 kg/ha) and B:C ratio(2.20) over untreated 
control. 



ANNUAL REPORT 2012/13

91

	 The project coordinator monitored the work-
ing of various AICRPS centres by personal visit 
and by keeping constant touch with all the centres 
through phone and e-mail. Monthly progress report 
and budget utilization   sent by various centres was 
reviewed critically and timely advise was given for 
the proper   implementation of the projects.

	 Sl.	 Tour  Details  of Project Coordinator, 
	 No.	 AICRPS for the period 1-4-2012 to  31-3-2013

PRS, Panniyur, CRC, Appangala

TNAU,Coimbatore

TNAU ,Coimbatore

TNAU ,Coimbatore

APHU, Hyderabad

AICRPS Center, Coimbatore

Rajasthan Agril. University, Jaipur

NRCSS, Ajmer on 8th October

AICRP Center, Hisar on 8th Novem-
ber

AICRP Center, Panniyur

AICRPS regular Center at Pampad-
umpara 

AICRP voluntary center at ICRI, 
Myladumapara

Idukki region -  the most important 
pepper growing District in the country

RAU, Jobner

AICRP Regular Centers at Guntur 
and Kammarapalli

AICRP Regular Center at Jagudan 

Junagadh

08-06-2012 to 09-06-2012

14-06-2012 to 16-06-2012 

10-7-2012- to11-7-2012

18-7-2012 to 19-7-2012

21-8-2012 to 22-8-2012

05-09-2012 to 07-09-2012

06-10-2012  to 09-10-2012

08-10-2012

08-11-2012

19-11-2012

15-1-2013  to  17-1-2012

31-1-2013 to 4th February

11-2-2013 to 14-2-2013

26-02-2013

27-2-2013

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

XIII. Monitoring and Meetings

Centres visited (April 2012-March 2013)
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1.		  Application of entomopathogenic nema-
todes in the management of cardamom root 
grub. Small cardamom (Pampadumpara)

		  Application of EPN Heterorhabditis   indica 
@ 100Infective Juvenile (IJ) grub was found 
to be effective in reducing the population of 
cardamom root grub.   Care should be taken to 
ensure adequate moisture content in the soil   
while drenching EPN and application of EPN 
should be restricted to evening hours for bet-
ter results. 

2.		  Management of scale insects of black pepper 
with organic products (Pampadumpara)

		  Scale insects of black pepper could be con-
trolled by spraying neem formulation con-
taining 1 % Azadirachtin @0.5 %, should be 
applied at fortnightly interval from September 
onwards (4 applications)          

3.		  Fertigation technology for turmeric (Coim-
batore)

		  Application of NPK@150: 60:108 kg/ha with 
urea and potash as straight fertilizers and 
Phosphorus   as water soluble fertilizer weekly 
once recorded a yield of 49.11 t/ha .

4.		  Organic Nutrient management in turmeric 
(Dholi)

		  Soil   application of FYM @30 t/ha + Vermi 
compost    @20 q /ha +   Neem oil cake @ 8 q/
ha is    recommended   for higher yield (48.82 
t/ ha).

Technologies recommended to Release

5.		  Integrated nutrient management in ?????

		  Soil application of inorganic N @150 kg/ha + 
Azospirillum @1.5 kg/ha + FYM @5 t/ha is 
recommended   for higher yield (56.6 t/ha).

6.		  Nutrient supplementation through organic 
manure in coriander   (Coimbatore & Gun-
tur)

		  Use   of FYM 5.0 t/ha + Vermi compost 2.5 t/
ha or Vermi compost @ 5 t/ha or FYM 2.5   t/
ha +    Vermi compost 3.75 t/ha or FYM 10 t/
ha is recommended to increase the seed yield 
of coriander.

7.		  Micronutrient requirement in cori  ander 
(Coimbatore)

		  For the saline soils where there is zinc de-
ficiency (less than 2 ppm) spraying of 0.5 % 
of    zinc sulphate (2 spray- 45 and 60 days af-
ter sowing) is recommended for higher   seed 
yield.  

8.		  Promotion of micro irrigation in coriander 
(Guntur)

		  Irrigation with Raingun or Sprinkler at either 
30 & 60 DAS or 30 & 45 DAS is   recommend-
edto        improve the productivity of coriander. 
If water is available for   only one irrigation, 
irrigation with   Raingun/Sprinkler at 45 DAS 
is beneficial and water saving is (58.7 %) and 
45.3 % respectively.

9.		  Integrated nutrient management in corian-
der (Dholi)

XIV. Technologies recomended to 
Release
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 		  Soil application of inorganic N @ 33kg/ha + 
Azospirillum @1.5 kg/ha + FYM @ 5t/ha is 
recommended   for higher yield   (1.98 t/ha).

10.		  Management of cumin wilt and blight (Jag-
udan)

		  Seed treatment of Pseudomononas fluore-
scens @10 g/ kg seed + soil application of 
Trichoderma     harzianam @2.5 kg/ha and 
Pseudomonas fluorescens (IISR 6) 108 cfu as 
a spray at 60 DAS is recommended.

11.		 Integrated nutrient management in Fenu		
		 greek (Dholi)

		 Soil application of inorganic N @13 kg/ha + 		
		 Azospirillum @1.5 kg/ha + FYM @ 5t/ha is   		
		 recommended for higher yield (2.29 t/ha).

Annual Group Meeting
		 The National group meeting (XXIII Workshop) 
of All India Coordinated Research Project on Spices 
(AICRPS) was held at Indian Institute of Spices Re-
search, (IISR), Kozhikode during 29th September to 
1st October 2012. 				  

		 Dr. V. A. Parthasarathy, Scientist Emeritus and 
former Director, IISR, Kozhikode in his presidential 
address stressed the need to concentrate on second-
ary agriculture to enhance productivity by at least 
20% in the XII plan period.  He requested the sci-
entists to enhance the productivity by releasing new 
high yielding, climate resilient varieties and by crop 
intensification.  

		 The National group meeting was inaugurated 
by Dr. Umesh Srivastava, Assistant Director Gen-
eral (Hort.), Indian Council of Agricultural Re-
search (ICAR), New Delhi. In his inaugural address 
he stressed the need for concerted efforts to register 
unique and important genotypes and guard against 
bio piracy of spices germplasm. He also emphasized 
the importance of  urban horticulture for food and 
nutritional security, varieties for different agro eco-
logical zones of the country, varieties resistant to bi-
otic and abiotic stress vis-à-vis climate change and 
use of safe  green chemicals for crop disease man-
agement .  He also opined that genetic basis of seed 
spices need to be widened and emphasis may be 
given for cost effective conservation of germplasm, 
cultivation of underutilized seed spices and enhanc-
ing the crop productivity by crop diversification.

		 Dr. Balraj Singh, Director, NRCSS, Ajmer em-
phasized the importance and recent advances in 
protected cultivation and its suitability for spices.   
Dr. K. Nirmal Babu, Project Coordinator (AICRPS) 
gave   vote of thanks.

		 The deliberations   of the annual group meet-
ing were conducted in different technical sessions 
held from29th to 1st October and the salient deci-
sions, recommendations were presented during the 
plenary session held on 1st October 2013.The ses-
sions dealt with aspects such as genetic resources, 
crop improvement, crop production, crop protec-
tion, variety release and transfer of technology. The 
technical sessions were chaired by eminent sci-
entists in the respective fields.  In plenary session 
Project co-ordinator Spices presented the technical 
programme for 2012-13 which was approved by the 
group meeting. 

Dr. Umesh Srivastava, Asst. Director General, 
ICAR, New Delhi Inaugurating the 23rd AICRPS 
Workshop at Kozhikode

		 Dr. M. Anandaraj, Director, IISR, Kozhikode 
has given the welcome address and wanted the AI-
CRPS which he  coordinated for 6 years  to develop 
location specific technologies which needed better 
visibility with an eye on commercialization.
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XV. Popularization ot Technologies 
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Extension  and  popularization  of  Technologies  By  Dr. YSR Horticultural University  
Horticultural  Research  Station, Lam,  Guntur

S. No. Technology 
Demonstrated

Details of the technology Farmers name and place 
of demonstration

1. FLD on micro-irrigation 
of Coriander using 
Raingun and Sprinklers

T1- Raingun irrigation @ 30 mm each 
twice at Flower initiation and grain 
filling.
T2- Sprinkler irrigation @ 30 mm each
twice at Flower initiation and grain 
filling.
T3-Un-irrigated Control
cv. Sudha

Sri Lakhma Reddy, 
Jonnalagadda, Guntur

2. FLD on Organic farming 
of Coriander (grain) cv. 
Sudha.

T1- Organic farming
T2- Chemical agriculture
cv. Sudha

Sri Nannapaneni 
Srimannarayana, 
Bodipalem, Kakumanu 
Mandal, Guntur district.

3. FLD on Organic farming 
of Coriander (leaf) cv. 
Sudha.

T1- Organic farming
T2- Chemical agriculture
cv. Sudha

Sri Upputuri Tribhujeswara 
Rao, Kakaravai, Vatsavai 
Mandal, Krishna district.

4. FLD on Organic farming 
of Coriander (leaf) cv. 
Sindhu.

T1- Organic farming
T2- Chemical agriculture
cv. Sudha

Sri Edara Venkateswarlu, 
Doppalpudi, Kakumanu 
Mandal, Guntur district.

5. FLD on Organic farming 
of Coriander (grain) cv. 
Sudha.

T1- Organic farming
T2- Chemical agriculture
cv. Sudha

Sri Chiriki Sathyanarayana,
Chowdavaram, Vizag 
district.

6. FLD on Intercropping in 
Bengal gram.

T1- 4 + 4 rows of Bengal gram + 
Coriander cv. Sudha
T2- Bengal gram pure crop 

Sri Tiyagura Vekata 
Reddy,
Tadikonda, Guntur district.
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Coimbatore
Papers presented in conferences / 
seminars

	 Kumar, N. 2013. Spices Improvement: Aspect, 
achievements and issues. In: National seminar on 
Production, Productivity and quality of Spices at 
NRC on Spices, Ajmer on 2-3, February, 2013. Sou-
venir: 18-30.

	 Paramaguru, P., Jagadeeshkanth, R. and Shoba, 
N. 2012. Evaluation of turmeric genotypes for yield 
and curcumin content. In: 6th International Sym-
posium on the family Zingeberaceae programme 
and abstracts on 10-13, September, 2012 at Univer-
sity of Calicut, Kerala.34 p.

	 Subramanian, S. and Durgavathi, V. 2012. 
Evaluation of ginger genotypes under coconut eco-
system. In: 6th International Symposium on the 
family Zingeberaceae programme and abstracts 
on 10-13, September, 2012 at University of Calicut, 
Kerala.54p.

	 Subramanian, S. and  Gnanasekar, V. 2012. Ef-
fect of different seed rhizomes on growth, yield and 
quality of turmeric (curcuma longa L) genotype 
CL 101 raised under in vivo conditions and stand-
ardization of in vitro multiplication. In: 6th Inter-
national Symposium on the family Zingeberaceae 
programme and abstracts on 10-13, September, 
2012 at University of Calicut, Kerala.55p.

	 Shoba, N., Mikias Damtew.  and Paramaguru, P. 

LIST OF PUBLICATIONS

2012. Identification of differentially expressed gene 
candidates under salt stress conditions in turmeric 
(curcuma longa l.). In: 6th International Sympo-
sium on the family Zingeberaceae programme and 
abstracts on 10-13, September, 2012 at University of 
Calicut, Kerala. 53p.

	 Sharon Aravind., Shoba N., Paramaguru, P. 
and Subramanian, S. 2012. Study on performance 
of turmeric (Curcuma longa L) varieties for yield 
and quality. In: 6th International Symposium on 
the family Zingeberaceae programme and abstracts 
on 10-13, September, 2012 at University of Calicut, 
Kerala. 52p.

ii. Leaflet

	 Chitra, R .  and Mohamed Yassin, M.  2012.  
Rapid multiplication of turmeric through

	 Single bud technology (Tamil).

iii. Booklet

	 Chitra, R.  and Mohamed Yassin, M.  2012. Hi-
Tech Cultivation of Turmeric (Tamil).

	 Subramanian, S., Mohanalakshmi, M., Bala-
kumbagan, K., Paramaguru, P., and Kumar, N. 2012. 
Hi-Tech Production Technology of Ginger (Tamil). 

iv. Popular article 

	 Chitra,  R., 2012. Cultivation aspects of Tur-
meric (Tamil) SPIC Pannai Cheithi bi-monthly 
April-May, 

XVI.  List of Publications
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2012: 3-6.

Chitra, R., Mohanalakhsmi, M., Subramanian, 
S. and Paramaguru, P. 2013. IPR issues in Spices 
Crops. In: Strategies and Issues: IPR in Horticul-
tural Crops. Training manual: 24-27.

Dapoli
Khandekar, R. G., Pethe, U. B.,  Nawle, R. N., Gadre,  
U.A.,  Haldankar,  P. M., Jadhav, B. B. and Anandraj,  
M. 2012 . Standardization of thickness and stem 
length for harvesting cinnamon (Cinnamomun 
verum J. Press) bark in two genotypes. Journal of 
spices and aromatic crops 21 (2): 164 – 168. 

Khandekar, R.G., Pethe, U.B., Nawle, R.N., Gadre, 
U.A., Haldankar, P.M., Jadhav, B.B. and Anandraj,M. 
2011 Orthotropic shoot propagation in black pep-
per (Piper nigrum L.) (2012). Proceedings of SYM-
SAC- VI symposium held at Univ. of Agril. Sci., 
Dharwad 8-10, Dec. 2011. 

Guntur
Surya Kumari, S., Srihari, D., Ravi Sanker, C., Chen-
gaReddy, V. and SivaSanker A. Studies on Genetic 
Divergence, Heterosis and Combining Ability in 
Paprika(Capsicum annuum L.)  accepted for Full 
length publication and Oral Presentation at XV 
Meeting on  Capscicum and Eggplant  to be organ-
ized by EUCARPIA  from 2-4 September 2013 To-
rino, Italy.

Abstracts:

Vijaya Lakshmi, P., Vijaya Lakshmi, T., Surya Ku-
mari, S., Rajani,  A. and Naram naidu, L. 2012 New 
molecules of insecticides for the management of 
insect pests of chilli in Andhra Pradesh . Proceed-
ings of  IV National Symposium on plant protection 
in Horticultural Crops – Emerging Challenges and 
sustainable pest management in Horticultural crops 
,IIHR, Bangalore  25th  to  28th  April, 2012 .

Vijaya Lakshmi, P., Vijaya Lakshmi, T., Surya Ku-

mari, S., Rajani, A. and  Naram Naidu, L .Impact 
of weather parameters on the population dynamics 
of major insect pests of chilli in Andhra Pradesh. 
Proceedings of  IV National Symposium on plant 
protection in Horticultural Crops – Emerging 
Challenges and sustainable pest management in 
Horticultural crops, IIHR, Bangalore .25th  to  28th  
April, 2012 .

Author Poster presentation on “Comparative study 
on the performance of Coriander genotypes under 
receding soil moisture regimes in rainfed vertisols”at 
the National Symposium on Climate Change and 
Indian Agriculture: Slicing down the Uncertainities 
At CRIDA, Hyderabad.

Poster presentation on” Comparative study on the 
performance of Coriander genotypes under reced-
ing soil moisture regimes in rainfed vertisols”at the 
National Symposium on Climate Change and Indi-
an Agriculture: Slicing down the Uncertainties. At 
CRIDA, Hyderabad  on 21-1-13.

Hisar
Papers presented in conferences / semi-
nars

Tehlan, S. K., Nandal, J. K. and Dahiya, M. S. 2012. 
Present status, production constraints and future 
research priorities of seed spices in India. Proceed-
ings of Seminar on “New Perspectives in Aromatic 
and Medicinal Plants” Hisar: 122-124 

Tehlan, S. K., Sandooja, J.K., Nandal, J.K., Sharma, 
N. K. and Dahiya, M. S. 2012. Influence of storage 
environment and varieties on self life of coriander 
leaves. In proceedings of Seminar on “New Perspec-
tives in Aromatic and Medicinal Plants” Hisar: 122-
124

Shetty, A. A., Rana, M. K. and Tehlan, S. K. 2012. 
Effect of gibberellic acid on yield and seed quality 
of Ajowain. Proceedings of Seminar on “New Per-
spectives in Aromatic and Medicinal Plants”, Hisar: 
105-109. 
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Nandal, J. K., Tehlan, S. K. and Bamal, J. S. 2012.  Ef-
fect of method of sowing, nitrogen levels, cuttings of 
leaves on growth and seed yield of coriander. Pro-
ceedings of Seminar on “New Perspectives in Aro-
matic and Medicinal Plants” Hisar: 117-121.

Dahiya, M. S., Yadav, A. C., Dudi, B. S. and Tehlan, 
S. K. 2012. Response of phosphorus and spacing 
on seed yield of fenugreek. Proceedings of Seminar 
on “New Perspectives in Aromatic and Medicinal 
Plants” (Feb, 2012), Hisar: 125-126. 

Dahiya, M. S., Dudi, B. S., Tehlan, S. K. and Nandal, 
J. K. 2012. Effect of nitrogen and spacing on seed 
yield of onion. Proceedings of Seminar on “New 
Perspectives in Aromatic and Medicinal Plants” 
(Feb, 2012), Hisar: 133-134.   

Nandal, J.K., Tehlan, S.K., Dahiya, M.S. and Bamal, 
J. S. 2012. Response of spacing and seed rate in 
nursery on growth and green chilli yield. Proceed-
ings of Seminar on “New Perspectives in Aromatic 
and Medicinal Plants” (Feb, 2012), Hisar: 129-132. 

Kumar, A., Tehlan, S. K. and Nandal, J.K. 2012. Stud-
ies on viability and vigour in coriander seeds stored 
under ambient conditions. Poceedings of Seminar 
on “New Perspectives in Aromatic and Medicinal 
Plants” (Feb, 2012), Hisar: 135-138. 

Tehlan, S. K. and Thakral, K.K. 2012. Hisar Bhoom-
it: A leafy type variety of coriander (Abstract).  “Na-
tional seminar on Sustainable Agriculture and Food 
Security: Challenges in Changing Climate” (March, 
2012), Hisar: 298-299.

Dahiya, O. S., MOR, V. S., Punia, R. C. and Tehlan, 
S. K. 2012. Effect of Rhizobacteria on seed quality 
of fennel.  “National seminar on Sustainable Agri-
culture and Food Security: Challenges in Changing 
Climate” (March, 2012), Hisar: 295-296.

Punia, R. C., Kumar, A., Tehlan, S. K. and Dahiya, O. 
S. 2012. Effect of organic manures on seed quality of 
coriander. “National seminar on Sustainable Agri-
culture and Food Security: Challenges in Changing 
Climate” (March, 2012), Hisar: 296-297.

Deswal, D.P., MOR, V.S., Tehlan, S.K. and Sheo-
kand, R.N. 2012. Assessment of field emergence 
and seed storability through different vigour tests in 
fenugreek. “National seminar on Sustainable Agri-
culture and Food Security: Challenges in Changing 
Climate” (March, 2012), Hisar: 297-298.

Nandal, J. K. and Tehlan, S. K. 2012. Studies on seed 
quality and its deterioration during storage in toma-
to. “National Seed Congress-2012: Quality Seed for 
Food Security” (Jan., 2012), Chandigarh: 297-298.

Malik, T. P. and Tehlan, S. K. 2012. Growth and seed 
yield of fennel as influenced by rhizobacteria. Hor-
tiflora Research Spectrum. 1(2): 181-183

Jagudan
Research Article

Ravindrababu, Y., Prajapati,  D. B. and Patel, K. P. 
2013. Characterization and Evaluation of indig-
enous ajwain (Trachyspemum ammi) germplasms 
under North Gujarat condition. Internation Seed 
Spices Journa: 38 (1) 13-16. 

Panchal, J. A., Patel, K. D., Jaiman, R. K.  and Patel, 
N. R. 2012. Physiological Studies of Sclerotinia scle-
rotiorum Causing Stem Rot of Fennel (Foeniculum 
vulgare Mill.). Environment & Ecology. 30 (3A): 
764-769.

Patel, N. R., Patel, K. D., Jaiman, R. K. and  Agalodi-
ya, A. V. 2012. Scheduling of fungicidal sprays for 
the management of powdery mildew. International 
J. Seed Spices. 2(1): 69-76.

Prajapati, B. G., Patel D. G. and Agalodiya, A.V. 
2013. Relative susceptibility of coriander genotypes 
against coriander aphid, Hydaphis coriandrai (Das) 
under north Gujarat condition Proceedings of Na-
tional Seminar   on “Production, Productivity and 
Quality of Spices” held during March 2-3, 2012 at 
Jaipur:17-18.

Papers presented in conferences / semi-
nars
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Prgalodiya , A. V., Patel, N. R., Sutariya, D. A. and 
Patel, J. B. 2012. Seed Spices Research in Gujarat      
Present Status, Impact and Strategies - a lead paper 
presented and Proceedings of National Seminar on 
“Production, Productivity and Quality of Spices” , 
Jaipur,Rajasthan, India during February, 2-3, 2012.

Patel, N. R., Jaiman, R. K., Patel, K. D. and Agal-
odiya, A. V.2012. Screening of cumin (Cuminum 
cyminum L.)  genotypes for resistance against vari-
ous diseases -Proceedings of National Seminar on 
“Production, Productivity and Quality of Spices”, 
Jaipur,Rajasthan, India during February, 2-3, 2012.

Patel, K. D. Patel, N. R., Jaiman, R. K.  and Agalodi-
ya, A. V. 2012. Field Screening of Fenugreek   geno-
types against Powdery Mildew disease -Proceedings 
of National Seminar on “Production, Productivity 
and Quality of Spices”  Jaipur,Rajasthan, India dur-
ing February, 2-3, 2012. 

Dimple Sutariya Patel, M. B., Patel, N. R. and. Aga-
lodiya, A. V. 2012. Seed village concept- A case 
study- Proceedings of National Seminar on  “Pro-
duction, Productivity and Quality of Spices” , 
Jaipur,Rajasthan, India during February, 2-3, 2012.

Patel, N. R., Jaiman, R. K. Patel, K. D. and Agalodi-
ya, A. V. 2012. Field screening of coriander geno-
types against powdery mildew-Proceedings of 34th 
Annual Conference & Symposium of ISMPP on the 
theme “Crop Disease Management: Advances and 
Challenges” during the technical session III, organ-
ized by ISMPP  and Navsari Agricultural Univer-
sity, Navsari, Gujarat during  January 21-23, 2013 at 
NAU, Navsari, Gujarat.

Gujarati articles/ leaflets/ folders: 

Bij Masala Pako man Pak Sanrakshan

Bij Masala Pako ni Nikaslakshi Khetpad-
hatio

Jobner

Reaserach articles

 Shivran, A. C., Divakara Sastry, E. V.,  Kayam Singh 
Shekhawat, Mittal, G. K. and Rajput, S. S. 2012. Ef-
fect of plant growth promoting rhizobactieria on 
growth and yield of cumin (Cuminum cyminum 
L.). International J Seed Spices 2(2): 30-33.

Shivran, A. C. and Jat, N. L. 2012. Effect of bioregu-
lators and their time of application on yield of co-
riander (Coriandrum sativum). Crop Improvement 
Special issue: 673-674.

Kumar, M., Shivran, A. C., Chouhan, Rekha. Mee-
na, K. S. and Verma, K. C. 2013. Effect of row ratio 
and sulfur levels on yield attributes, seed yield and 
quality in castor- mungbean intercropping system 
under dryland conditions. Environment and Ecol-
ogy, 31(3C) : 1061-1064.

Shivran, A. C., Shekhawat, K. S., Sastry, E. V. D. and 
Rajput, S. S.  2013. Effect of plant growth promot-
ing rhizobacteria (PGPR) coated bioformulations 
on fenugreek.  International Journal of Seed Spices, 
3(1): 16-19.

Ram, L., Shekhawat, K.S., Khokhar, M.K., Gupta, R. 
and Meena, R. K. 2012. Deteriorative effect of seed 
mycoflora of ajwain on seed germination, seedling 
vigour and on oil content of seeds. Green Farming: 
3 (5): 579-582.

Ram, L., Khokhar, M.K., Nema, R., Shekhawat, K.S, 
and Gupta, R. 2012. Management of pathogenic 
seed Mycoflora of Ajwain through Fungicidal seed 
Treatments. Jour. Pl. Sci. Res. 28(2): 77-79.

Papers presented in conferences / semi-
nars

Jeetarwal, Rajesh Chand, Divakara Sastry, E. V. and 
Shyam Singh. 2013. Genetic variability analysis in 
inbreds of Fennel (Foeniculum vulgare Mill.). Na-
tional Seminar on Production & Quality of Spices, 
Book of Abstracts. Published by National Research 
Centre on Seed Spices, Tabiji, Ajmer. 39p.  

Shekhawat, K. S., Divakara Sastry, E. V., Shivran,  A. 
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C. and. Rajput, S. S. 2013. Management of cumin 
wilt through bioagents under field condition. Na-
tional Seminar on Production & Quality of Spices, 
Book of Abstracts. Published by National Research 
Centre on Seed Spices, Tabiji, Ajmer.148p.  

Shivran, A. C., Divakara Sastry, E. V., Kayam Sin-
gh Shekhawat, Mittal, G. K. and Rajput, S. S. 2013. 
Role of plant growth promoting rhizobacteria coat-
ed bioformulation on cumin. National Seminar on 
Production & Quality of Spices, Book of Abstracts. 
Published by National Research Centre on Seed 
Spices, Tabiji, Ajmer. 55p.  

Shivran, A. C., Kayam Singh Shekhawat, Divakara 
Sastry, E. V. and. Rajput, S. S 2013. Role of plant 
growth promoting rhizobacteria coated bioformu-
lation on fenugreek. National Seminar on Produc-
tion & Quality of Spices, Book of Abstracts. Pub-
lished by National Research Centre on Seed Spices, 
Tabiji, Ajmer. 57p.  

Shivran, A. C. and Jat, N. L. 2012. Yield of cumin 
(Cuminum cyminum) influenced by bioregulators 
and their time of application. Abstract of sympo-
sium on Managing stress in drylands under climate 
change scenarios  held from  December 1-2, 2012, at 
Jodhpur: 170-171.

 Sastry,  E. V. D., Shekhawat, K. S., Shivran, A. C., 
Rajput, S. S. and Mittal, G. K. 2013. Crop improve-
ment strategies in seed spices for higher productiv-
ity and quality. National seminar on production, 
productivity and quality of spices held at  Jaipur 
from Feb., 2-3, 2013: -60-71.

TRAINING MANUAL

Sastry,  E.  V.  D., Singh, D., Shekhawat, K. S., Shivran, 
A. C., Rajput, S. S. and Kumawat, S. R. 2012. Train-
ing manual for state level seed spices seminar held 
at AICRP on spices, Jobner from 21-22, Feb., 2012.

Kumarganj
Pandey, V. P., Saxena, R. P, Yadava, G. C, Yadava, P. 
S. and Kumar, A. 2011. Yield Performance of Initial 

Evaluation Trial in Turmeric in Eastern U.P. Alumi-
ni Meet and National Seminar on ‘New Vistas of R 
& D in Agriculture and Allied Sectors’:  54.

Mudigere
Lakshmana, D., JemlaNaik, D., Madaiahand, D, K. 
and Devaraju, M. 2012. Performance of Promising 
indigenous clones of cardamom under hill zone of 
Karnataka. Journal Asian Horticulture. Accepted.

Rangaswamy, S. D. 2012. Cardamom Research at 
RHR&EC, Mudigere, p. 89-91, The Capsule – Gold-
en Jubilee Souvenir, CRS, Appangala.

Pampadumpara
Maya, T., Kuriakose, K. P., Dhanya, M. K.  and 
Deepthy, K. B. 2012.  Three decades of cardamom 
research at CRS, Pampadumpara, The Capsule- 
Golden Jubilee Souvenir, Indian Institute of Spices 
Research, Calicut: 93-101.

Murugan, M. and Ravi, R. 2012. Climate change 
challenges small cardamom research: The Capsule- 
Golden Jubilee Souvenir, Indian Institute of Spices 
Research, Calicut:  69-73

Murugan, M., Shetty, P. K., Anandhi, A. and Ravi, R 
2013 .Present and Future Climate change in Indian 
Cardamom Hills: Implications for Cardamom Pro-
duction and Sustainability. British Journal of Envi-
ronment & Climate Change, 2(4) : 368-390. 

Murugan, M., Shetty, P. K, Raju Ravi, Aavudai 
Anandhi and Arulappan Joseph Rajkumar (2012).  
Climate change and crop yields in the Indian Car-
damom Hills, 1978-2007 CE. Climatic Change,110: 
737-753, Springer, USA.

Murugan, M., Bijoy, K. Panigrahy., Shetty, P. K, 
Alappan Subbiah and Raju Ravi                       2012. Ef-
fect of Heavy metal and Nutrient Uptake by soils in 
Indian Cardamom Hills: Journal of Soil Science and 
Environmental Management, Vol. 3(8):196-206. 

Narayana, R, Dhanya, M. K. and Nisha, M. S 2012. 
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Effects of organic inputs and bio control agents on 
the microflora and nematodes in rhizosphere of car-
damom, proceeding of 24th Kerala congress 46-47.

Sivakumar, G., Josephrajkumar, A. and Dhanya, M. 
K. 2012, Evaluation of bacterial antagonists for   the 
management of rhizome rot of cardamom (Elettaria 
cardamomum Maton), Journal of Spices and   Aro-
matic crops 21(1): 9-15

Papers presented in conferences / semi-
nars

Dhanya, M. K., Sivakumar, G., Maya, T., Deepthy, 
K.B., Kuriakose, K. P. and Narayana, R. 2012.Eco 
friendly management of foot rot of blackpepper 
(Piper nigram L.) caused by    Phytophthora capsici 
Leon –. PLACROSYM XX, Coimbatore: 95p.

Dhanya, M. K., Narayana, R., Umamaheswaran, K., 
Deepthy, K. B. and Maya, T. 2012. Banana bract mo-
saic virus, a new threat to small cardamom (Elet-
taria cardamomum Maton) PLACROSYM XX, Co-
imbatore: 104p.

Popular articles

Sivakumar,G., Dhanya, A., M. K. and JosephRaj-
kumar, A. 2012. Bacterial Consortium – A novel 
Approach for the Management of Rhizome Rot of 
Small Cardamom. Spice India: 9-10.

Maya, T., Sreekala, G. S., Geetha, K., Kuriakose, K. 
P., Dhanya, M. K. and Deepthy, K. B. 2012.  Evalu-
ation of promising small cardamom (Elettaria car-
damom Maton) accessions in the cardamom hill 
reserves, Abstract of Papers, PLACROSYM XX De-
cember12-15, 2012.UPASI, Tamilnadu. 

Pundibari
Bandyopadhyay, S. and Khalko, S. 2012. An Ap-
proach for the management of rhizome rot complex 
of ginger. International Symposium on Food Secu-
rity Dilemma: Plant Health and Climate Change Is-
sues held at Bidhan Chnadra Krishi Viswavidyalaya, 
Kalyani, Nadia . 7-9 December.  p 182.

Bandyopadhyay, S. and Bhattacharya, P. M. 2013. 
Survey of different diseases of ginger and finding 
etiology of rhizome rot complex disease of ginger. 
National Symposium on recent trends in Plant and 
Microbial Research ., Siliguri, West Bengal . 22-23 
March, 2013. 

Bandyopadhyay, S. and Bhattacharya P. M. (2012). 
Management of rhizome rot of ginger using  physi-
cal, chemical and biological methods. J Mycol Pl 
Pathol. 42 (3): 314-316.

Sirsi
Lokesh, M. S., Patil, S. V., Gurumurthy, S. B., Nagesh 
Naik and Palakshappa, M. G. 2012, Phytophthora 
foot rot (Phytophthora capsici Leonian.) of black 
pepper management through fungi toxicant and 
consortium in Western Ghats of Karnataka.  Inter-
national Journal of Plant Protection  Muzaffarnagar  
Hind Agricultural Research and Training Institute,  
Hindi Agri- Horticultural .

Lokesh, M. S., Patil, S. V., Gurumurthy S. B., Palak-
shappa M. G. and Anandaraj.M 2012, Efficacy of 
Solarization and antagosistic organisms for man-
agement of rhizome rot of ginger in Karnataka. In-
ternational Journal of Plant Protection 5(2):195-200

Lokesh, M. S., Survyanarayana, V., Patil, S. V., Gu-
rumurthy, S. B., Palakshappa, M. G. and Manjunath, 
G. O. 2012.  Documentation and management of 
anthracnose- A new nurery disease of Garcinia in-
dica Choice in Karnataka.  International Journal of 
Plant Protection 5(2):275-277

Lokesh M. S., Survyanarayana V., Patil .S. V., Gu-
rumurthy. S. B., Palakshappa M. G. and Anandaraj. 
M., 2012, Evaluation of combination of potassium 
phosphonate and Trichoderma harzianum on man-
agement of Phytophthora foot rot of black pepper 
(Piper nigrum L.) under arecanut cropping system. 
International Journal of Plant Protection 5(2): 356-
360.

Dr. Nagesh  Naik and Dr. Lokesh, M. S - ‘Evaluation 
of promising black pepper (Piper nigrum L.) geno-
types for disease tolerance and high yield in areca-
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nut (Areca catechu L.) mixed system of cultivation’. 
[Article submitted to publish in ‘Journal of Asian 
Horticulture’] 

Solan
Dev, H. and Sharma, V. 2012. Production technol-
ogy of ginger under changing climate. In:  Vegetable 
production under changing climate scenario (Ed) 
under ICAR, CAFT, Hort (Veg), Dep artment of 
Vegetable Science, Dr YSP UHF, Nauni, Solan, 44-
52.

Dev, H. and Sharma, V. 2012. Production tech-
nology of turmeric under changing climate. In:  
Vegetable production under changing climate 
scenario (Ed) under ICAR, CAFT, Hort (Veg), De-
partment  of Vegetable Science, Dr YSP UHF, Nau-
ni, Solan,53-58.

Dohroo, N. P. and Meenu Gupta 2012. Effect of bio-
agents on management of rhizome diseases, plant 
growth parameters and nematode population in 
ginger. Agric. Sci. Digest (Accepted)

Gupta Meenu., Bharat, N., Chauhan, A.  and 
Vikram, A. 2013. First report of bacterial leaf spot 
of coriander caused by Pseudomonas syringae pv. 
coriandricola in India. Plant Disease 97(3): 418. 

Gupta Meenu, M. L., Bhardwaj and Vikram, Amit 
2012. Studies on microbial population dynamics in 
solar solarized soils. Crop Improvement Special Is-
sue. 989- 90. 

Gupta, Meenu 2012. Eco-friendly techniques for the 
management of diseases of spice crops. In: Vegetable 
production under changing climate scenario (Ed) 
under ICAR, CAFT, Hort (Veg), Department  of 
Vegetable Science, Dr YSP UHF, Nauni, Solan-173 
230 (HP) p. 159-66.

Sharma, R.C. and Gupta, Meenu 2012. Biotic fac-
tors and their management under changing climate. 
In:  Vegetable production under changing climate 
scenario (Ed) under ICAR, CAFT, Hort (Veg), Dep 
of Vegetable Science, Dr YSP UHF, Nauni, Solan. p. 
124-30. 

Sharma, V. and Dev, H. 2012. Biochemical constitu-
ents and quality attributes in spices. In:  Vegetable 
production under changing climate scenario (Ed) 
under ICAR, CAFT, Hort (Veg), Department  of 
Vegetable Science, Dr YSP UHF, Nauni, Solan. 218-
22.

Sharma, V. and Dev, H. 2012. Techniques of quality 
analysis in spices. In:  Vegetable production under 
changing climate scenario (Ed) under ICAR, CAFT, 
Hort (Veg), Dep of Vegetable Science, Dr YSP UHF, 
Nauni, Solan . 223-27.
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XVII. Technical Programme (2012-13)
 
 

126

Technical Programme (2012-13) 

BLACK PEPPER 
Project Code     Title Centres 

PEP/CI/1 Genetic Resources  

PEP/CI/1.1 Germplasm collection, characterization, evaluation 
and conservation 

Chintapalli, Dapoli, Panniyur, 
Pundibari, Sirsi, Ambalavayal , 
Pechiparai & Yercaud 

PEP/CI/2 Hybridization Trial  
PEP/CI/2.1 Inter varietal hybridization to evolve high yielding 

varieties  
Panniyur 

PEP/CI/3 Coordinated Varietal Trial (CVT)  
PEP/CI/3.2 CVT 2000 – Series V 

 
 

Pampadumpara,Panniyur,Sirsi 
and Ambalavayal 

PEP/CI/3.3 CVT 2006 – Series VI 
 
 

Chintapalli, Dapoli, Panniyur, 
Pampadumpara,  Sirsi , Yercaud 

PEP/C1/3.4 Evaluation of grafts, orthotropic and runner shoots 
in  black pepper 

Ambalavayal, Panniyur, Sirsi 
Yercaud & Thadiyankudasai* 

PEP/CM/4 Nutrient Management Trial  

PEP/CM/4.4  
 

Development of organic package for spices based 
cropping system – Observational trial  

Chintapalli, Sirsi, Panniyur, &  
Dapoli  

PEP/CM/4.5 Organic farming in black pepper - 2006 Panniyur, Dapoli, Pechiparai, 
Sirsi & Yercaud  

PEP/CM/4.6 Standardisation of drip fertigation in black pepper  Panniyur

PEP/CP/5 Disease Management Trial   
PEP/CP/5.1 Adaptive trial on management of Phytophthora 

foot rot of black pepper in farmers field 

Ambalavayal   

PEP/CP/5.2 Trial on management of Phytophthora foot rot of 
black pepper in existing plantation 

Chintapalli, Dapoli, Panniyur, 
Pampadumpara, & Sirsi 

PEP/CP/5.3 Trial on management of Phytophthora foot rot of 
black pepper in new plantation 

Chintapalli, Mudigere,Dapoli  & 
Sirsi, panniyur, pampadumpara 

PEP/CP/5.4 Effectiveness of new moleculas of fungi toxicants 
against Phytophthora foot rot of black pepper in 
existing plantation 

Sirsi,  Mudigere & Chintapalli  

PEP/CP/5.7 Evaluation of New insecticides/Bio pesticides 
against Pepper Mussel  Scale, Lepidosaphis 
piperis 

Mudigere 
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PEP/CP/6 Pest Management Trial   
PEP/CP/6.2 Management of Erythrina gall wasp, a  popular 

standard of black pepper 
Mudigere, Pampadumpara 

CARDAMOM 
CAR/CI/1 Genetic Resources   
CAR/CI/1.1 Germplasm collection, characterization, evaluation 

and conservation 
Mudigere & Pampadumpara  

CAR/CI/2 Hybridization   
CAR/CI/2.1 Hybridisation and selection in cardamom  Mudigere 
CAR/CI/2.2 Evaluation of Promising Small Cardamom 

(Elettaria Cardamom) (L.) Maton) 
cultivars/varieties for organic cultivation in the 
high ranges of Idukki district. 

Mudigere, Pampadumpara 

CAR/CI/3 Coordinated Varietal Trial    
CAR/CI/3.5 CVT 2005-Series V Mudigere, Pampadumpara 
CAR/CI/3.6 CVT 2007/2009 -Series VI Mudigere, Pampadumpara, 

Sakleshpur, Appangala  & 
Myladumpara 

CAR/CI/3.7 CVT of drought tolerance in Cardamom -Series VII Appangala, Mudigere, 
 Sakleshpur 

CAR/CI/4 Varietal Evaluation Trial (VET)  
CAR/CI/4.1 Initial evaluation trial - I  

Mudigere 
CAR/CI/4.2 Initial evaluation trial - II   

Mudigere           
CAR/CI/4.3 Initial evaluation trial – 2012 

Pampadumpara 
CAR/CM/5   Nutrient  Management Trial  
CAR/CM/5.1   Effect of different irrigation schedule and     

  fertilizers on yield of cardamom 
Mudigere 

CAR/CM/5.2   Effect of fertigation on yield of cardamom 
  through drips 
 

Mudigere & Pampadumpara 

CAR/CM/5.3   Organic farming in cardamom 
 

Mudigere & Pampadumpara 

CAR/CM/5.4   Liming in Cardamom 
 

Pampadumpara 

CAR/CP/6   Pest and Disease Management Trial Pampadumpara 
CAR/CP/6.4 Management of cardamom root grub through 

entomopathogenic nematodes 
Pampadumpara 

CAR/CP/6.6: 
 

Management of rhizome and panicle rot in 
Cardamom (New plantation) 

Mudigere & Pampadumpara 
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CAR/CP/6.7 Evaluation of new insecticides/biopesticides in 
cardamom against thrips and capsule borer 

Pampadumpara & Mudigere 

CAR/CP/6.8 Comparison of effect of chemical treatments as 
well as bio-control agents against pseudostem 
rots of cardamom
 

Pampadumpara 

LARGE CARDAMOM 
LCA/CI/1   Germplasm collection and evaluation of large 

  Cardamom 
Gangtok, Gangtok (ICAR) 
 

LCA/CP/1.1   Evolving disease & pest tolerant lines in large     
  Cardamom 

Gangtok 

LCA/CP/1.2   Integrated pest and disease management in    
  large cardamom 

Gangtok 

GINGER 

GIN/CI/1 Genetic Resources   

GIN/CI/1.1 
 

Germplasm collection, characterization, evaluation 
and conservation 

Dholi, Kumarganj, Pottangi, 
Pundibari & Solan 

GIN/CI/2 Coordinated Varietal Trial   
GIN/CI/2.3 CVT 2006 – Series VII Pottangi  
GIN/CI/3 Varietal Evaluation Trial  
GIN/CI/3.2 Initial evaluation trial -2011 Pundibari & solan 
GIN/CI/3.3 Initial evaluation trial -2012 Kumarganj 
GIN/C1/3.5 Genotype X Environment interaction on quality of 

ginger 
 Barapani, Chintapalli,   Kanke, 
Kalyani,  Mizoram,  Pasighat, 
Pottangi, Pundibari,   &  Solan 

GIN/CI/4.1 Evaluation of germplasm for quality Solan 
GIN/CI/4.2 Evaluation of germplasm from other centers Solan 
GIN/CM/5 Nutrient Management Trial  
GIN/CM/5.3 Nutrient supplementation through organic 

manures for growth and yield of ginger 
  Kumarganj   

GIN/CM/5.4 Evaluation of herbicide for the effective control of 
weed in ginger 

Chintapalli 

GIN/CP/6 Disease Management Trial   
GIN/CP/6. Disease surveillance and etiology of rhizome rot 

in ginger 
Dholi 

GIN/CP/6.6 Management of soft rot of ginger (Biofumigation  
using mustard) 

Solan, Kumarganj 

GIN/CP/6.7 Management of soft rot of ginger (Biofumigation  
using cabbage) 

Ambalavayal , Pundibari 
Pampadumpara, Solan & 
Kumarganj 

GIN/CP/6.8 Management of bacterial wilt of ginger 
(Biofumigation using mustard) 

solan 

GIN/CP/6.9 Management of bacterial wilt of ginger  Pundibari, Ambalavayal & 
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(Biofumigation using cabbage) Pampadumpara 
GIN/CP/6.10 Efficiency of different fungicide against leaf spot 

disease of ginger including new molecules 
Dholi &Pundibari  

TURMERIC 

TUR/CI/1 Genetic Resources 
 

TUR/CI/1.1 Germplasm collection, characterization, evaluation 
and conservation 

Coimbatore, Dholi, 
Kamarapalli, Kumarganj, 
Pottangi  Raigarh, Pundibari, 
Kammarpally  & Pasighat 

TUR/CI/2 Coordinated varietal trial   
TUR/C1/2.4 CVT on Turmeric  2009 Pottangi, Kumarganj, Chintapalli 

,Coimbatore,Dholi,Kamarpally, 
Pundibari,Raigarh,Pasighat, 
Pantnagar,Navasari 

TUR/CI/3 Varietal evaluation trial  
TUR/CI/3.3 Initial Evaluation Trial 2010 Pantnagar 
TUR/C1/3.5 Initial Evaluation Trial 2012 Dholi & Kumarganj 
TUR/CI/3.4 Genotype x Environmental  interaction on quality  Kammarpally,  Raigrah, Pottangi 

, Mizoram,  Kalyani  & Barapani 
TUR/CM/5 Nutrient Management Trial  
TUR/CM/5   
TUR/CM/5.5  Standardization of water requirement  

 for turmeric through drip irrigation 
Coimbatore, , Kammarapally, 
Kumarganj, Pundibari  &  Guntur  

TUR/CM/5.6  Standardization of fertigation in turmeric Coimbatore  
TUR/CM/5.7  Effect of micronutrients on turmeric Dholi, &  Pundibari   
TUR/CM/5.8  Studies on the effect of rhizome size    

 and nursery on growth and yield of  
 turmeric 

Chintapalle, Coimbatore 

TUR/CM/6 Post Harvest Technology  
TUR/CM/6.1  Standardization of Processing in turmeric IISR 

TUR/CP/7 
 Disease Management Trial  

TUR/CP/ 7.1
 

Survey and identification of disease causing 
organisms in turmeric and screening of turmeric 
germplasm against diseases

Coimbatore, Pundibari, Dholi, 
Raigarh 

TUR/CP/7.2 Management of foliar diseases in turmeric Kumarganj 

TUR/CP/7.3 Fungicidal   management of foliage diseases of 
turmeric by   new molecules 

Dholi 

TREE SPICES 
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TSP/CI/1 Genetic Resources  

TSP/CI/1.1 Germplasm collection, characterization, evaluation 
and conservation of clove, nutmeg and cinnamon 

Dapoli &Pechiparai 

TSP/CI/2 Coordinated Varietal Trial  
TSP/CI/2.1 CVT 1992 – clove 

 Pechiparai 
TSP/CI/2.2 CVT 2001- nutmeg Dapoli  & Pechiparai  
TSP/CI/2.3 CVT 2001 – cassia Pechiparai  & Dapoli 
CORIANDER   

COR/CI/1 Genetic Resources   

COR/CI/1.1 Germplasm collection, description, 
characterization, evaluation, conservation and 
screening against diseases 

Coimbatore, Dholi, Guntur, Hisar, 
Jagudan, Jobner  & Kumarganj, 
Ajmer 
 

COR/CI/1.2 Multilocation Evaluation of germplasm Coimbatore, Hisar , Ajmer & 
Guntur 

COR/CI/2 
Coordinated Varietal Trial 

 

COR/CI/2.5 Coordinated varietal trial on coriander 2012- 
Series IX 

Ajmer, Dholi, Guntur, Hisar, 
Jabalpur, Jagudan. Jobner, 
Kumarganj, Navasri, Pantnagar, 
,Udaipur. 

COR/CI/2.6 Coordinated varietal trial on coriander (Leafy type 
during off season) CVT 2010 

Guntur, Ajmer, Coimbatore & 
Periyakulam** 

COR/CI/3 Varietal Evaluation Trial  
COR/CI/3.1 IET  on coriander  2010 Hisar 
COR/CI/3.4 Initial Evaluation Trial 2011 Jobner  
COR/CI/3.6 Initial Evaluation Trial 2012 Jagudan, Kumarganj & Guntur 
COR/CI/4 Quality Evaluation Trial   
COR/CI/4.1 Quality evaluation in coriander  Jobner 
COR/CM/5 Nutrient Management Trial   
COR/CM/5.3 Identification of drought/ alkalinity tolerant 

source in coriander 
  Jobner 

COR/CM/5.4   Nutrient supplementation through   
  organic manures for growth and    
  yield of coriander 

 Jobner & Raigarh  

COR/CM/5.6   
 

Irrigation Management for sustainable coriander 
Production 

Guntur 

COR/CM/5.7  Nutrient management in off season 
 coriander leaf production 

Periyakulam, Guntur, Ajmer &  
Coimbatore 

COR/CP/6 Disease Management Trial   
COR/CP/6.2 Survey to identify the disease incidence, collection Dholi 
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and identification of casual organism 
COR/CP/6.3 Management of stem gall disease of coriander Dholi,   Kumarganj & Raigarh 
COR/CP/6.5   Evaluation of PGPR  bioformulation 

  on Coriander 
Coimbatore, Guntur, Hisar, 
Jagudan , Raigarh & Ajmer 

CUMIN 

CUM/CI/1 Genetic Resources   

CUM/CI/1.1 Germplasm collection, characterization, evaluation 
conservation and screening against diseases 

Jagudan & Jobner 

CUM/CI/1.2 Multilocation Evaluation of germplasm Ajmer 
CUM/CI/2 Coordinated Varietal Trial   
CUM/C1/2.3 Coordinated Varietal Trial - 2009 Jobner, Jagudan, Ajmer & 

Jabalpur 
CUM/CI/3 Varietal Evaluation Trial   
CUM/CI/3.3 IET on cumin 2009 Jobner & Jagudan 
CUM/CI/3.4 IET on cumin 2012 Jobner 
CUM/CI/4 Quality Evaluation Trial   
CUM/CI/4.1 Quality evaluation in cumin Jobner 
CUM/CM/5 

NUTRIENT MANAGEMENT TRIAL
 

CUM/CM/5.1 Identification of drought tolerance Jobner 
CUM/CP/6 Disease Management Trial  
CUM/CP/6.2 Survey for identification of yellowing causing 

organisms in cumin 
Jobner 

CUM/CP/6.4   Evaluation ofPGPR  bioformulation on 
  Cumin 

Jagudan  ,Jobner & Ajmer  

CUM/CP/6.5 Management on blight and powdery mildew by 
spacing and potash application  

Jagudan 

 
FENNEL  
FEL/CI/1 Genetic Resources   
FNL/CI/1.1 Germplasm collection, characterization, 

evaluation, conservation and screening against 
diseases   

Dholi, Hisar, Jagudan, Jobner 
& Kumarganj 

FNL/CI/1.2 Multilocation  Evaluation of Germplasm  Hisar & Ajmer 
FNL/CI/2 Coordinated Varietal Trial   
FNL/CI/2.5 Coordinated Varietal Trial on Fennel 2012 Series 

VIII 
Ajmer, Dholi,  Hisar, Jabalpur, 
Jagudan. Jobner, Kumarganj,  
Pantnagar, . 

FNL/CI/3 Varietal Evaluation Trial   
FNL/CI/3.1 Initial evaluation trial 2010 Hisar  
FNL/CI/3.3 Initial evaluation trial 2011 Jobner 
FNL/CI/3.4 Initial evaluation trial 2012 Jagudan , Dholi & Kumarganj 
FNL/CI/4 Quality Evaluation Trial   
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FNL/CI/4.1 Quality evaluation in fennel  Jobner 
FNL/CI/5.2 Identification of drought/alkalinity tolerance 

source in fennel 
Kumarganj  
 

FNL/CM/5 Nutrient Management Trial   

FNL/CM/5.3 Micro irrigation management in Fennel Jobner  
FNL/CP/6 Disease Management Trial  
FNL/CP/6.2 Field evaluation of different insecticides / 

botanicals against seed midge Systole albipennis 
walker fennel 

Jagudan  

FNL/CP/6.3   Evaluation of PGPR  bioformulation 
  on Fennel 

Hisar,  Jagudan,   Raigarh & 
Ajmer 

FNL/CP/6.2 Field evaluation of different 
insecticides/botanicals against seed midge Systole 
albipennis walker fennel 

Jagudan 

FENUGREEK 
FGK/CI/1 Genetic Resources  
FGK/CI/1.1 Germplasm collection, characterization, evaluation 

conservation and screening against diseases  
Dholi, Hisar, Jagudan, Jobner, 
Kumarganj,  Guntur  

FGK/CI/1.2 Multilocation  Evaluation of Germplasm Ajmer 
FGK/CI/2 Coordinated Varietal Trial   
FGK/C1/2.3 Coordinared varietal Trial 2012 Series VIII Ajmer, Coimbatroe, Dholi, 

Guntur, Hisar, Jagudan, Jabalpur, 
Jobner, Kumarganj , Pantnagar,  
Navasari  , Raigarh. 

FGK/CI/3 Varietal Evaluation Trial   
FGK/CI/3.2 Initial evaluation trial 2009 Jobner  
FGK/CI/3.4 Initial evaluation trial 2010 Hisar & Pantnagar 
FGK/CI/3.5 Initial evaluation trial 2012 Guntur, Kumarganj ,Jagudan & 

Jobner 
FGK/CM/4 Nutrient Management Trial   

FGK/CM/4.2 Identification of drought/tolerance source in 
fenugreek  

Jobner  
 

FGK/CM/4.3 Microirrigation management in 
 Fenugreek  

Jobner       

FGK/CM/4.5  Evaluation of PGPR bioformulation on 
 Fenugreek 

Jagudan, Jobner, Guntur, Hisar & 
Kumarganj 
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PROJECT COORDINATOR’S OF-
FICE

1.	 Project Coordinator: Dr. K. Nirmal Babu
2.	 Principal Scientist (Agronomy.): C.K. 

Thankamani
3.	 Technical Information Officer: Dr Johny A Kal-

lupurackal
4.	 Personal Assistant: Ms Alice Thomas
5.	 Supporting staff: Mr. M. Koru 

COORDINATING CENTRES

1. Cardamom Research Station, KAU, 
Pampadumpara

1.	 Assistant Professor (Agron./ Horti.) : Dr  
Maya.T

2.	 Assistant Professor (Ag. Entomology):  Dr 
Deepthy K B

3.	 Laboratory Assistant Gr. II:  Mr.  Anil Kumar
4.	 Peon : Mr. Shinoj Antony

2.  Pepper Research Station, KAU, Pan-
niyur

1.	 Asst Professor(Pl. Breeding):  Dr  P M Ajith
2.	 Asst Professor (Pl.Pathology) : Dr  Rini CR

3.	 Asst. Professor(Horticulture) : Smt  Anupama 
T V

4.	 Asst. Professor (Pl.Pathology): Dr Heera G 
(Under LWA on medical grounds from Octo-
ber 2 till date)

5.	 Farm Manager Gr I: Mr K Lakshmanan
6.	 Farm Manager.Gr II:  Mr P P Muralidharan
7.	 Farm Officer   Sel Gr: Mr P Krishnan
8.	 Farm Supervisor (Gr. II):  Ms Nirmala Chellath
9.	 Farm Supervisor (Sr. Gr.):  K Rajeev

3.	 Horticultural Research Station, 
ZAHRS, Mudigere

1.	 Professor (Plant Pathology): Dr. S D Rangas-
wamy

2.   Associate Professor (Agronomy: Dr K M De-
varaju

3.   	Associate Professor (Plant Breeding): Dr  D 
Lakshmana.

4.   Technical Assistant: Mr Mahadevappa
5.   Technical Assistant: Smt H R Manjula
6.   Messenger: Ms Savithri

4. 	 Horticultural Research Station, UHS, 
Sirsi

1.   Jr. Pathologist: Dr M S Lokesh

XVIII. Staff Position
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2.   Jr. Horticulturist: Mr Nagesh Naik
3.   Technical Assistant: Mr B B Doddamani

5. 	 Horticultural Research Station, 
TNAU, Yercaud

1.   	Prof.  & Head:  Dr  K  Nageswari  (from 3-12-
2012 to till date)

2.	 Agronomist (Hort.): Dr R Arulmozhiyan up to 
3.12.2012

3.	 Jr. Breeder (Hort.)	 : Dr J Prem Joshua (Posted 
at HRS Pechiparai)

4. 	 Lab Assistant:  Mr P Pappu

6.	 Department of Spices & Plantation 
Crops, TNAU, Coimbatore

1.	 Breeder (Assoc. Professor) : Dr  R Chitra
2.	 Jr. Pathologist : Dr  D Saravanakumar
3.	 Agrl. Assistant: Th. R  Swaminathan

7.  Horticultural Research Station, Dr.YSR 
Horticultyural University, Chintapalle

1.   	 Senior Scientist (Horticulture): Sri K Ravindra 
Kumar

2.	 Scientist (Plant Pathology):  Vacant from 
02.09.2012 onwards

3.    	Technical Assistant: Vacant from 25.01.2012 
onwards (Post filled on contract basis

8. Regional Agricultural Research Sta-
tion, Dr.YSR Horticultural University,   
Kammarapally (Jagtial)

1.      Jr. Pathologist: Vacant
2.      Jr. Horticulturist: Mrs K Uma Maheswari
3.      Technical Assistant: Vacant

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

1.	 Jr. Breeder: Dr  K Giridhar

2.	 Horticulturist: Dr S Suryakumari

11.	Department of Vegetable Crops, Dr 
YSPUHF, Solan

1.	 Professor (Vegetable Science) &PI/ Sr. Breeder 
AICRP (Spices): Dr. Happy Dev Sharma

2.     Jr. Pathologist: Dr Meenu Gupta
3.     Jr. Biochemist: Dr Vipin Sharma
4.     Field Assistant: Mr Chunni Lal Sharma

11.	High Altitude Research Station, 
OUAT, Pottangi

1.     Sr. Breeder & Officer-in-charge:  Dr Parshuram 
Sial

2.	 Breeder: Vacant
3.    Technical Assistant: Mr L K Mishra
4.    Technical Assistant: Vacant

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

1. 	 Sr. Breeder: Dr E V D  Sastry
2. 	 Pathologist: Dr Kayam Singh Shekhawat
3. 	 Biochemist: Dr  Girish Kumar Mittal,
4. 	 Asst. Agronomist: Dr A C Shivran
5.    	Technical Assistant: Dr S S Rajput
6. 	 Technical Assistant: Mr S R Kumawat

13.  Main Spices Research Station, SDAU, 
Jagudan

1.	 Research Scientist (Pl. Path.): Dr  K. D. Patel, 
2.	 Asstt.  Research Scientist (Pl. Br.):  Prof.  D G 

Patel
3.	 Agril.Asstt. (HG): Sh.S.R.Chaudhari

14. Department of Vegetable Crops, CCS 
HAU, Hisar

1.	 Assistant Scientist (VC) : Dr Suresh Tehlan
2.	 Horticulturist/Oleoriculturist : Dr T P Malik    
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15.	Department of Horticulture, Tirhut 
College of Agriculture, RAU, Dholi

1.   	Horticulturist: Dr S P Singh
2.  	 Jr. Pathologist: Dr A K Mishra
3.   	Technical Assistant: Dr A N Mishra

16.	Department of Vegetable Science, 
NDUAT, Kumarganj

1.    Horticulturist: Dr V P Pandey
2	 Jr. Breeder: Dr V B Singh
3.	 Jr. Pathologist: Dr R S Mishra (1-9-2012) 
4.	 Tech. Asstt.: Sri R K Gupta
5.	 Tech.Asstt.: Sri V K Singh

17. Department of Horticulture, UBKVV, 
Pundibari

1.    Horticulturist: Vacant
	 (Dr J C Jana, in-charge from 20.11.2003 to till 

date)
2.    	Jr. Breeder: Dr N Bhowmik (Study leave)
	 (Dr B C Saha, in-charge from 20th May, 2009 to 

till date)
3.	 Jr. Pathologist : Mr S Bandyopadhyay
4.	 Technical Assistant : Mr B Dutta
5.	 Technical Assistant : Ms Anupama Das

18.	Department of Horticulture, KKV, 
Dapoli

1.     Horticulturist:  Dr P B Sanap
2.     Jr. Pathologist: Prof U A Gadre
3.     Jr. Breeder: Prof U B Pethe
4.     Technical Assistant: Mr D D Bhandari
5.     Technical Assistant: Mr G D Bandre

19.	Regional Agricultural Research Sta-
tion, IGAU, Raigarh

1.	 Horticulturist: Vacant (from 11-3-2008) 
13.07.2007?

2.     Jr. Breeder: Smt. Roshni Bhagat
3.     Jr. Pathologist: Dr A K Singh
4.     Technical Assistant: Mr D S Kshatri
5. 	 Technical Assistant: Vacant
	 (From commencement of the project)
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XX. Weather Data 
 

138

Chintapalli

Coimbatore

Month & year
Rainfall 
(mm.)

Rainy days Temperature
(oC)

RH (%)

Actual Actual Max. Min. Max. Min
May 2012 41.4 5.0 33.1 20.1 65.4 44.3
June 49.0 8.0 30.3 22.2 70.8 63.1
July 179.1 18.0 25.8 21.7 83.8 75.6
August 195.4 17.0 25.6 21.0 81.2 79.3
September 254.4 17.0 26.3 20.6 86.5 84.1
October 107.3 7.0 27.2 17.1 83.3 77.2
November 316.8 5.0 25.1 14.8 87.8 64.3
December 0.0 0.0 26.9 11.3 87.0 52.5
January2013 4.0 1.0 26.4 11.9 87.5 51.3
February 7.4 1.0 28.0 12.7 76.5 59.7
March 0.0 0.0 31.2 13.6 64.0 47.8
April 45.4 4.0 31.8 18.5 64.6 48.1

Month & year Rain 
Fall (mm) 

 
Temperature°C 

RH (%)
 

Max. Min. Max. Min. 
April 2012 78.4 35.3 24.0 86 43 
May 25.6 34.5 24.1 87 49 
June 11.1 32.4 23.8 78 49 
July 27.5 31.3 23.6 79 52 
August 28.3 31.2 23.0 83 55 
September 6.1 32.4 22.6 84 50 
October 165.2 30.6 22.3 87 59 
November 22.4 30.7 20.5 89 48 
December 6.9 30.5 20.3 85 43 
January 2013 _ 31.6 19.0 85 35 
February 99.8 31.9 20.7 82 38 
March _ 34.2 22.8 80 37 
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Dapoli

Dholi

Month &
year Rain fall 

(mm)
Rainy Days

Temperature(0C) RH (%)

Max Min Max. Min.
April 2012 0.0 0.0 32.5 22.0 85.7 72.7
May 0.0 19.0 32.5 22.1 85.2 72.6
June 933.8 29.0 30.5 23.7 93.7 82.8
July 1107.9 28.0 28.5 23.9 96.1 90.1
August 866.3 19.0 28.2 24.0 95.6 90.0
September 493.0 5.0 28.5 23.2 94.5 87.7
October 253.0 0.0 32.0 21.4 88.7 65.4
November 0.0 0.0 32.1 16.9 90.4 50.4
December 0.0 0.0 32.1 14.9 90.8 45.4
January 2013 0.0 0.0 31.2 12.2 93.5 46.9
February 0.0 0.0 31.8 15.0 94.0 51.9
March 0.0 100.0 33.6 16.7 92.9 62.6

Month &
year

Rainfall
(mm)

Temperature
(°C)

RH 
(%)

Max. Min. Max. Min. 
April 2012 0.4 3.61 20.7 77 39
May 1.1 38.5 24.5 74 45
June 2.9 37.85 26.8 84 51
July 8.8 33.14 26.3 90 72
August 4.2 33 26 89 73
September 5.36 32.7 25.48 90 69
October 4.60 31.20 20.8 89 59
November 0 28.69 13.93 90 49
December 0 20.85 9.7 93 67
January 13 0.4 19.2 7.3 92 65
February 1.1 24.8 11.5 93 60
March 0.0 30.8 16.0 88 50
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Solan

Guntur    
 

Month &
year

Rainfall 
(mm)

Rainy
days

Temperature
(°C)

RH 
(%)

Max.   Min. 
April 2012 55.8 11 26.7 11.6 50
May 2.6 03 32.2 15.3 40
June 19.3 04 34.1 18.8 48
July 316.1 17 28.8 19.5 71
August 269.8 21 27.0 18.8 84

September 111.8 10 27.7 15.9 75
October 3.5 02 26.0 8.2 52

November 3.9 01 22.4 4.2 47
December 18.4 03 19.6 2.1 48
January 2013 113.6 03 17.6 1.1 56
February 184.3 11 17.8 4.5 64
March 85.6 06 25.2 8.3 53

Month
& year

Rainfall
(mm)

Mean temperature
( 0

C )
RH 
(%)

Max. Min. Max. Min.
June 12 133.6 38.94 27.5 71.6 45.2
July 225.5 32.9 25.2 87.3 68.2
August 156.6 33.20 24.6 88.4 65.1
September 213.4 32.38 24.86 88.6 70.3
October 105.4 31.46 23.10 91.6 66.3
November 210.6 30.35 19.34 93.2 61.2
December 0 30.55 18.34 94.9 56.0
January 
2013 0 31.1 18.14 96.6 51.6

February 115 31.42 19.24 94.9 53.1
March 0 34.94 21.63 93.16 44.26
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Hisar

Jagudan

Month & year Rain 
fall

(mm)

Temperature ºC RH 
(%)

Min. Max. Max.
April 2012 1.0 20.50 39.83 87.05
May 24.44 41.23 89.56
Jun 37.2 26.67 39.68 93.24
July 30.06 25.32 35.59 85.05
August 43.4 23.61 33.41 89.85
September 71 22.94 32.73 92.28
October 19.7 35.86 73.28
November 12.75 33.02 76.31
December 10.49 28.69 67.56
January 2013 8.92 28.12 64.08

February 2013 22 11.03 30.07 62.98

March 2013 16.88 36.41 70.8

Month &
year

Total rainfall
(mm)

Total
rainy
days

Temperature 
(oC)

RH 
(%)

Max. Min. Morn. Even.
April 2012 24.9 1 35.8 17.3 62.5 29.8
May 38.2 2 40.8 23.7 54.7 25.5
June 29.4 4 41.5 25.2 54.7 25.1
July 92.4 5 36.7 26.4 77.7 57.8
August 14.0 2 38.0 26.8 76.0 49.7

September 239.9 5 34.4 22.5 88.5 51.1
October 5.4 1 32.4 15.1 85 37

November 0.0 0 27.4 9.2 92 38
December 4.4 1 20.8 6.0 93 58
January 2013 43.0 2 17.6 4.2 95 58
February 32.7 6 21.5 8.9 96 60
March 31.1 2 28.4 12.0 92 47
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Jobner
Month & year Rainfall

(mm)
Temperature0C RH (%)

Max. Min. Max. Min.
April 2012 007.8 35.9 19.1 53.6 21.8
May 007.8 40.1 22.4 48.5 21.5
June 000.6 39.9 28.3 49.8 25.5
July 012.6 37.8 27.6 69.0 44.8
August 451.0 30.0 24.4 93.3 77.5
September 068.6 32.5 22.7 86.6 56.3
October 001.4 33.3 14.8 73.4 27.6
November - 28.4 9.0 80.0 28.8
December - 24.9 2.7 84.5 34.0
January 2013 - 21.6 4.6 89.6 37.0
February 022.4 23.7 9.5 87.3 42.8
March - 32.5 13.8 76.5 20.8
April 002.6 36.5 18.5 63.0 19.8

Pampadumpara
Month &

year
Rain Fall 
(total in 

mm)

Temperature (oC) RH (%)

Max. Min. Max. Min.

April 12 88.4 32 17 90.57 50.47

May 81.2 29 17 92.97 66.12

June 176.2 28 17 95.63 79.16

July 210.6 26.5 16.5 97.16 80.06

August 228.8 26.5 17.0 97.1 83.6

September 111.3 29 17 94.43 75.42

October 231.0 30.0 16.5 94.3 55.22

November 109.1 29 14 89.23 58.06

December 2.4 24.5 16.1 95.4 60.11

January13 -- -- -- -- --

February 0 26.97 13.82 88.20 70.82

March 36.6 28.03 18.21 92.87 88.10
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Kumarganj

Panniyur

Month & year Rain fall
(mm)

Temperature
(o C)

RH
(%)

Max Min
April 2012 48.2 36.02 90.76 90.76
May 68.0 35.11 92.93 92.93
June 688.1 29.43 88.03 88.03
July 584.6 29.05 91.84 91.84
August 911.8 28.74 93.96 93.96
September 360.1 30.44 92.60 92.60
October 182.9 32.80 91.97 91.97
November 107.0 32.45 91.96 91.96
December 2.2 34.89 92.48 92.48
January 2013 0 34.27 92.03 92.03
February 27.0 35.50 93.53 93.53
March 46.1 36.52 91.83 91.83

Month & year Rain fall 
(mm)

No. of 
Rainy 
days

Temperature (oC) RH (%)

Max. Min. Max. Min.
April 2012 0 0 38.0 16.7 57.5 25.1
May 0 0 41.2 22.6 48.7 17.8
June 22.5 1 41.16 28.0 63.2 29.9
July 282.5 15 33.4 26.6 88.0 70.4
August 284.4 14 32.0 26.2 91.1 82.4
September 203.0 11 31.6 24.9 89.2 73.8
October 0 0 32.1 18.9 88.1 52.6
November 0 0 28.4 10.6 86.0 47.2
December 0 0 21.8 7.6 86.8 51.4
January 2013 3.2 1 18.7 5.3 94.7 57.2
February 82.6 7 24.0 9.7 89.3 55.7
March 0 0 31.1 13.7 79.5 37.9
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Mudigere

Month & year
Rainfall
(mm)

Rainy 
days

(Nos.)

Temperature
(o C)

RH
(%)

Max Min Max Mini

April 2012 278.6 15 31.51 18.31 87.26 79.43
May 113.2 5 31.41 18.43 86.67 74.12
June  341.6 17 27.73 17.78 85.86 75.20
July  617.2 25 26.40 17.00 84.54 72.38
August 800.9 23 26.19 17.48 88.80 79.74
September 216.6 10 26.58 26.58 87.60 77.90
October 47.4 3 26.16 18.00 91.16 84.32
November 66.2 2 26.60 17.35 85.96 75.63
December  NIL NIL 26.60 14.80 85.16 74.45
January 2013 06.0 1 26.90 14.66 74.09 63.25
February  60.4 4 28.23 15.25 72.78 59.60
March  24.8 1 31.77 18.80 81.96 24.66

Sirsi

Months &
year

Rain fall
(mm)

Temperature
(OC)

RH (%)

Max Min Max Min
April 12 130.6 34.00 21.20 93.24 70.27
May 5.0 32.23 21.82 89.09 68.70
June 244.0 28.65 21.25 90.67 75.63
July 572.4 26.35 21.34 93.35 84.15
August 685.0 26.85 21.00 93.78 82.51
September 208.6 28.00 20.18 94.13 80.93
October 33.4 30.03 19.31 91.31 77.87
November 64.6 29.92 17.00 85.98 59.66
December 2.0 30.94 15.53 83.48 52.33
January 2013 48.6 31.7 14.1 83.1 63.1
February 10.4 32.8 16.0 88.7 86.1
March 0 34.1 18.6 86.0 41.0
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Yercaud

Month & 
year

Rainfall (mm) Temperature
(oC)

RH (%)

Max. Min.
April  2012
May 
June 
July  
August
September
October 
November
December
January 2013
February
March

27.5
163.0
124.5
230.0
173.0
115.0
239.5
264.0
56.5

0
11.0
0.5

27.2
25.8
22.3
21.3
20.5
20.9
21.3
20.8
20.6
22.4
23.8
26.3

41.8
43.0
45.0
50.0
60.0
65.0
70.0
70.4
82.5
66.7
66.1
48.9

17.5
20.4
18.9
18.3
18.2
17.6
17.7
15.4
14.4
13.9
15.4
17.1

Raigarh

Months &
year

Rain fall
(mm)

Temperature
(OC)

R H (%)

Max Min Max Min
April 12 74.46 28.02 24.28 97.16 86.95
May 89.84 28.99 24.21 95.99 84.19
June 69.18 28.99 25.24 28.99 25.24
July 37.08 29.45 20.25 92.51 64.68
August -- 31.24 14.42 85.28 51.75
September -- 24.67 12.60 87.89 47.24
October -- 24.93 10.78 87.22 39.79
November 16.51 28.6 16.13 88.38 47.69
December 40.13 35.13 19.62 80.19 31.15
January 2013 -- 36.56 26.71 72.42 29.28
February -- 41.42 26.74 66.64 21.92
March 116.20 35.63 27.78 78.65 52.31
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Pundibari

Month & year Rainfall (mm) Temperature (0C) R H (%)
Max Min Max Min

April 2012 133.60 31.1 20.40 77.53 64.37
May 347.50 32.71 23.06 78.84 70.35
June 967.00 32.43 24.63 91.00 85.33
July 739.80 31.42 25.68 90.16 84.03
August 423.40 33.19 25.94 86.00 79.00
September 650.50 31.5 24.90 89.07 85.80
October 127.60 30.90 20.00 76.74 84.26
November 0.00 29.13 13.33 78.57 81.97
December 0.00 25.13 11.16 92.55 86.61
January 2013 0.00 23.71 7.32 92.10 76.16
February 19.10 28.39 11.93 78.64 55.54
March 1.90 32.10 16.65 55.39 38.16

Ambalavayal

Month &
year

Rain Fall Temperature 
(0c) RH (%)

(mm) Max
. Min. Max. Min.

April 2012 167.0 30.1 19.0 93.7 66.0
May 89.6 29.4 19.9 93.5 71.7
June 185.2 26.1 18.6 95.5 80.7
July 129.6 25.5 18.4 96.3 81.1
August 348.2 25.0 18.3 95.9 84.5
September 170.0 26.3 17.9 92.9 75.9
October 80.8 27.7 18.2 93.0 68.7
November 124.4 27.2 16.6 92.0 67.6
December 9.0 27.9 15.8 91.2 58.7
January2013 0.0 29.4 15.3 93.9 52.9
February 7.6 30.0 16.9 95.3 52.2
March 139.0 30.3 18.6 94.2 59.0
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Barapani
Month &

year
Rainfall
(mm)

Temperature
(oC)

R H (%)

Max Min Max Min
April 
2012

173.60 27.80 15.72 75.00 57.16

May 251.20 29.35 18.70 80.30 70.20

June 301.40 28.30 19.37 88.75 74.55
July 301.20 28.90 20.35 87.32 72.74
August 412.20 28.62 18.65 83.81 69.34
September 331.40 27.43 19.07 90.03 75.55
October 2 251.50 26.38 14.59 82.32 68.12
November 30.00 23.65 9.65 84.18 52.58
December 0.00 21.00 7.23 81.93 48.45
January 
2013

0.00 20.60 4.52 81.73 46.05

February 10.2 25.3 8.5 70.9 48.4
March 46.1 27.9 12.5 77.9 54.1
April 179.7 28.2 14.9 79.7 64.4

Mizoram
Month&year Rainfall 

(mm)
No. of rainy 

days
Temperature 

(˚C)
RH (%)

Max Min Max Min 

April 12 647.50 24 28.41 19.81 80 55
May 268.40 16 31.82 22.34 86 64
Jun 471.90 20 30.57 22.86 95 78
July 312.00 20 30.39 23.72 96 80
August 515.00 24 30.76 23.40 96 79
September 526.50 17 30.33 23.28 97 80
October 180.20 12 29.85 22.10 95 74
November 24.80 04 26.72 18.60 88 71
December 0.00 00 24.62 14.16 84 61
January2013 0.00 00 23.00 12.45 83 57
February 5.10 01 28.88 17.70 64 40
March 7.8 02 31.34 20.73 58 31
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Navasari

Month Rain fall 
(mm)

Rainy days Temperature RH (%)
Max Min Max Min

January 0.0 0 31.3 15.5 81 34
February 0.0 0 33.0 15.0 82 29
March 0.0 0 35.7 19.6 82 30
April 0.0 0 38.0 22.9 68 31
May 0.0 0 33.7 26.8 83 60
June 47.0 5 33.2 27.5 84 65
July 1051.2 26 29.5 25.4 89 83
August 196.8 10 30.1 26.0 87 74
September 240.0 6 32.4 25.3 77 66
October 840.0 2 33.9 21.2 85 47
November 19.2 2 32.2 19.5 76 43
December 0.0 0 31.2 16.3 80 36
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XX. AICRPS Ceners
HEADQUARTERS:     

Project Coordinator (Spices)
All India Coordinated Research Project on Spices

Indian Institute of Spices Research, Calicut-673 012, Kerala Phone: Off. (0495) 2731794 
Fax: 0091-495-2731794      E-mail: aicrps@spices.res.in, pcspices@yahoo.com
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HEADQUARTERS: Project Coordinator (Spices)
All India Coordinated Research Project on Spices
Indian Institute of Spices Research, Calicut-673 012, Kerala 

Telephone Fax/E. mail

Andhra Pradesh
1 Horticultural Research Station          

(Andhra Pradesh Horticultural 
University), 
CHINTAPALLE - 531 111, 
Dist.Visakhapatnam,
Andhra Pradesh

08937-238057 (O) Fax: 08937-238057                        
ravikhorti@gmail.com
seshakiran@hotmail.com
chinni102@yahoo.com

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

0863-2524017 /2524644(O) Fax: 0863-2524073
gkalidasu@yahoo.com 
aphuhrslam@gmail.com 
surya.surepeddi@gmail.com 
naramlnaidu@gmail.com 
rajanihortico@gmail.com

3 Turmeric Research Station
(Andhra Pradesh Horticultural 
University), 
Experimental Farm,                         
KAMMARPALLY-503 308,   
Nizamabad Dist., Andhra Pradesh      
(Lr.No.25/TRS/KMP/Res/10  Dated 
12.7.2010)

08463-272026 (O) Fax: 08463-272026
headhrs_kammarpalli@drysrhu.edu.
in
uma_kudiri@rediffmail.com 
umavarma2007@gmail.com 
umavarma2007@hotmail.com

Bihar

4 Department of Horticulture                  
Tirhut College of Agriculture         
(Rajendra Agrl. University)              
DHOLI-843 121, 
Musaffarpur, Bihar

0621-2293227(O) Fax: 0621-2293227                        
spicestcadholi@yahoo.com ashim_siga
toka@yahoo.com

Chhattisgarh

5 Regional Agril.  Research Station       
(Indira Gandhi Agrl.University),    
Boirdadar Farm,
RAIGARH – 496 001  
Dist. Chattisgarh

07762-222402/215235 (O) Fax: 07762- 222402 /215235
singh_ajit8@yahoo.co.in 
singh_ajit8@rediffmail.com 

Gujarat

6 Main Spices Research Station 
(Sardarkurshinagar Dantiwada 
Agricultural University)                                     
JAGUDAN – 382 710 Dist. 
Mehsana, Gujarat

02762-285337  (O) Fax: 02762-285337
crss_jagudan@ymail.com 
ava.1952@yahoo.com 
kdpatel_1954@yahoo.com 
dgpateljagudan@yahoo.co.in 
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Haryana

7 Department of Vegetable Crops 
(Chaudharay Charan Singh Haryana 
Agril. University)                                          
HISAR – 1 25 004, Haryana, 
Himachal Pradesh

01662-289207 (O) Fax: 01662-234952/284306  
aicrpspices@hau.ernet.in 
tpmalik@yahoo.com 
maliktp@hau.ernet.in 
sktehlan07@gmail.com

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

01792-252329 (O) Fax: 01792- 252329 
happydev21@yahoo.in
vgcuhf@yahoo.com 
solanspices@yahoo.com 
meenugupta1@gmail.com 
vipinsharma43@yahoo.com

Karnataka

9 Zonal Agricultural and Horticultural 
Research Station
(University of Agricultural and 
Horticultural Sciences, Shimoga),*  
MUDIGERE-577 132, Dist. 
Chickmangalur, Karnataka
(UHS, Bagalkot has transferred to 
UAHS, Shimoga w.e.f. 21-9-2012
vide Lr. No.  DR/UAHSS/SO/GV/ 
2012-13 dated 7-1-2013)*

08263-228146/ 228246/ 
228135 

Fax: 08263-228403
rangaswamysd@gmail.com 
kmdevaraju@gmail.com mudigere@re
diffmail.com lakshmanad@rediffmail.
com
djn97@rediffmail.com

10 Horticultural Research Station 
AICRP on Spices, (University of 
Horticultural Sciences, Bagalkot)                              
SIRSI-581 401, Dist. Uttara 
Kannada, Karnataka

08384-226797 (O) Fax: 083840- 226797
ars_sirsipepper@rediffmail.com 
lokeshsirsi@rediffmail.com 
nageshnaikkagal@gmail.com

Kerala  

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

(04868) 236263 (O) Fax: 04868-
236263         crspam@kau.in mayahor
ti@gmail.com deepthyagri@yahoo.co.i
n 
sidharthanbiju@yahoo.com

12 Pepper Research Station                       
(Kerala Agricultural University) 
PANNIYUR, PB No.113             
Kanjirangadu (P.O) Karimbam (Via), 
Taliparamba -670 142,   Dist. 
Cannanore, Kerala.

0460-2227287 (O) Fax: 0460-2227287
ajith.pm@kau.in 
prspanniyur@kau. in
heera.g@kau.in 
crrini@gmail.com 
anupama.tv@kau.in 

Maharashtra  

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

02358-280244 (O)  
02358-282563/282868

Fax: 02358-282074/282414  
prakashsanap09@gmail.com 
rgk.bskkv@rediffmail.com
guanantan@gmail.com
gadredapoli@rediffmail.com
udaykumar_pethe@rediffmail.com 
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Orissa  
14 High Altitude Research Station              

(Orissa Univ.of Agrl. & Technology), 
POTTANGI-764 039  Dist. Koraput,  
Orissa

06853-252565 (O) Fax: 06853-223348 
dash.manas61@gmail.com 
parsuramsial@gmail.com 

Rajasthan  

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

01425-254036/ 254041/ (O) Fax: 01425-254022  
evdsastry@yahoo.com
evdastry@gmail.com kssjobner@gmai
l.com acs_shivran@rediffmail.com 
mittalgkumar@gmail.com

Tamil Nadu

16 Horticultural Research Station        
YERCAUD – 636 602   Dist. Salem,   
Tamil Nadu

04281-222456/ 222234/ 
222387 (O)

Fax: 04281-
222234/222387     hrsycd@tnau.ac.in
arulmozhiyan@yahoo.co.in

17 Dept. of Spices & Plantation Crops, 
Horticultural College and Research 
Institute (Tamil Nadu Agricultural  
University),  
COIMBATORE – 641 003, 
Tamil Nadu

0422-6611284/ 2430781(O) Fax: 0422-6611371 /2430781  
paramagurup@yahoo.co.in
chitra.varadharaj@gmail.com
spices@tnau.ac.in
agrisara@rediffmail.com

Tamil Nadu Agricultural university  
Faculty of Horticulture,Horticultural 
College & Research institute, 
Coimbatore -641003

0422-6611270/6611371 Fax: 0422-2430781
deanhortcbe@tnau.ac.in 
kumarhort@yahoo.com

Uttar Pradesh
18 Department of Vegetable Science 

(Narendra Dev University of Agril. & 
Technology), Narendra Nagar Post, 
KUMARGANJ, Faizabad-224 229,     
Uttar Pradesh

05270-262076 Fax: (05270) 262097/262331 
nduat@up.nic.in vppandeyuat2012@g
mail.com 
drramsumanmishra@gmail.com 
raviprakashsaxena@gmail.com 
dchfnduat2@gmail.com

West Bengal

19 Department of Horticulture                      
(Uttar Banga Krishi Viswa 
Vidyalaya, North Bengal Campus           
PUNDIBARI P.O, Dist. Cooch
Behar, West Bengal – 736 165

03582-270588 (O) Fax: 03582-270143 (F)                        
pundibari@rediffmail.com, 
pundibari@yahoo.co.in

CO-OPTING CENTERS
Karnataka

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

08173-244281 (O) Fax: 08173-
244124 cardamom@sancharnet.in sk9
bhat@yahoo.com

Kerala
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2 The Associate Director 
Regional Agricultural Research 
Station (Kerala Agril. University) 
AMBALAVAYAL –673 593           
Dist. Wynad, Kerala

04936-260421/ 260561 /
260777 (O) 

Fax: 04936-260421
menon_r15@yahoo.com

adramb@kau.in, rarsamb@kau.in

3 The Director 
Indian Cardamom Research Institute 

MYLADUMPARA, Kailasanadu
Idukki Dist., Kerala – 685 553

04868-237206/ 237207 (O) Fax: 04868-237285
mrs44545@gmail.com
icrimyla@yahoo.com
kalyanidhanapal@yahoo.com

Meghalaya

4 The Principal Scientist & Head  
ICAR Research Complex for NEH 

Region, Umroi Road, Ri-bhoi-
793103, BARAPANI, (Umiam), 
Meghalaya

0364-2570257 /2570678(O) Telefax: 0364-2570257 /2570678   
amithnath2005@gmail.com
akjhaicar@gmail.com 
akjhaicar@rediffmail. com
akjhaicar@yahoo.com

Mizoram

5 The Joint Director
ICAR Research Complex for NEH 
Region, Mizoram Centre, 
KOLASIB-796081,  Mizoram

03837-220041 / 220056 (O) Fax: 03837-220560
jdicarmizoram@gmail.com
bksinghkushinagar@yahoo.co.in
kapicar@yahoo.com

Sikkim

6 The Dy. Director (Res.) 
ICRI Regional Station (Spices 

Board), Yakthung,  Tadong,  
GANGTOK-737 102, Sikkim                                    

03592- 231307/237301/(O) Fax: 03592-231307/237301
rrspicesgtk@yahoo.com guptau07@ya
hoo.com                                 

7 Joint Director                                             
ICAR Res. Complex For NEH 
Region, Regional Station, Sikkim 
Center, Tadong, 
GANGTOK-737 102, Sikkim

03592- 231030//232125 (O) Fax: 03592-231238
hricar@gmail.com
drhkalita@yahoo.co.in

Tamil Nadu

8 The Professor  & Head
Horticultural Research Station
(Tamil Nadu Agricultural 

University) 
PECHIPARAI – 629 161            

Kanyakumari Dist., Tamil Nadu

04652-281191(O) hrsppi@tnau.ac.in
hrspp_ngc@sancharnet.in
joshua.prem@rediffmail.com

VOLUNTARY CENTRES  

Arunachal Pradesh  

1 The Dean
Central Agricultural University 
College of Horticulture & Forestry 
PASIGHAT-791 102, 
Arunachal Pradesh

(0368)2224887 Fax: 0368-2225066
chfdeanpsg@yahoo.com 
chf_dean@yahoo.com 
vikaschf@gmail.com 
rkdubey@gmail.com 
rksdubey@yahoo.co.in 

Gujarat  
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2 The Director of Research & Dean 
Faculty of PG Studies  
Directorate of Research 
N.M. College of Agriculture  
Navsari Agricultural University 
NAVASARI-396 450, Gujarat

(02637) 283160 / 282771-75
- Ex.132 (O)       

Fax: 02637-283452
/282765 nau_dr@yahoo.com
rtdesai1951@yahoo.com
ritesh147@gmail.com 

Jharkhand  

3 The Director, Research 
BIRSA Agricultural University 
Kanke, RANCHI-834 006, 
Jharkhand

(0651) 2450610/ 2451011/ 
2450678(O)

Fax: 0651-2451011
rnrayranchi@gmail.com
msanyat@gmail.com
drsanyat@rediffmail.com 

Madhya Pradesh

4 The Sr. Scientist/Head (Hort.): 
Department of Horticulture, College 
of Agriculture,  Jawaharlal Nehru 
Krishi Vishwavidyalaya,  
JABALPUR-482 004, 
Madhya Pradresh

(0761)2680771/
2681773
Extn: 345(O)/ 
(0761)6456625/
2681710

Fax: 0761-2681074/2681236 /2681389 
niganakjnau@rediffmail
drsjnavv@sancharr 
arnet sst_drsjnkvv@yahoo.com drswa
pansengupta@gmail.com drnaiduak@
gmail.com

Rajasthan

5 The Director of Research 
Maharana Pratap University of 
Agriculture & Technology, RCA 
Campus,  UDAIPUR-31001, 
Rajasthan  

(0294)2417334/ 2420447
(0744)2844369

Fax: 0294-2420447
0744-2844306

dr@mpuat.ac.in 
arskota@hotmail.com

Associate Professor
Agricultural Research Station 
(MPUA&T)
Ummedganj Farm, Post Box No.7, 
GPO Nayapura, Kota-324001

(0744) 2844369 (O) Fax: arskota@hotmail.com

Uttarakhand

6 Professor  & Joint Director/Director 
Govind Ballabh Pant University of 
Agriculture & Technology , 
College of Agriculture ,
PANTNAGAR-263 145,  Dist. 
Udham Singh Nagar, Uttarakhand

(05944) 210149 (O)/ 
(05944)233363 (O)

Fax: 05944-
233608/233473 j.gautam56@yahoo.co
m des@guuat.ernet.in dheer_singh72
@yahoo.com

West Bengal

7 The Director of Research
Bidhan Chandra Krishi Vishwa 
Vidhyalay, Directorate of Research 
Faculty of Horticulture, Kalyani, P.O.
KALYANI-741 235, 
Nadia, West Bengal                      

(033) 25828407 (O) 03473-
2222269/70 03473-222659

Fax: 033-25828407/                            
03473-222275/73/77          
drbckv@vsnl.net; 
chatterjeeranabir@yahoo.co.in                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
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