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1 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

EòÉªÉÇEòÉ®úÒ ºÉÉ®úÉÆ¶É 
 

¦ÉÉEÞò+xÉÖ{É- +ÊJÉ±É ¦ÉÉ®úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ ¨ÉºÉÉ±ÉÉ +xÉÖºÉÆvÉÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ näù¶É Eäò 25 ®úÉVªÉÉå ¨Éå 14 EÞòÊ¹É VÉ±É´ÉÉªÉÖ IÉäjÉÉå 
¨Éå ¡èò±Éä ½ÖþB 38 EäòxpùÉå (19 ÊxÉªÉÊ¨ÉiÉ, 11 ºÉ½þªÉÉäMÉÒ iÉlÉÉ 8 +´ÉèiÉÊxÉEò EäòxpùÉå) ¨Éå |É¨ÉÖJÉ ¨ÉºÉÉ±ÉÉ ¡òºÉ±ÉäÆ VÉèºÉä EòÉ±ÉÒ 
Ê¨ÉSÉÇ, ¤Éb÷Ò <±ÉÉªÉSÉÒ, UôÉä]õÒ <±ÉÉªÉSÉÒ, +nù®úEò, ½þ±nùÒ, +É¨É +Énù®úEò, nùÉ±ÉSÉÒxÉÒ, VÉÉªÉ¡ò±É, ±ÉÉéMÉ, vÉÊxÉªÉÉ, VÉÒ®úÉ, 
ºÉÉé¡ò, ¨ÉälÉÒ, +VÉ´ÉÉ<xÉ, ÊxÉMÉä±±ÉÉ, EäòºÉ®ú iÉlÉÉ EòÉ±ÉÉ VÉÒ®úÉ {É®ú +xÉÖºÉÆvÉÉxÉ EòÉªÉÉç EòÉ ºÉ¨Éx´ÉªÉ Eò®úiÉÉ ½èþ* ´É¹ÉÇ 2018-
19 EòÒ ´ÉÉÌ¹ÉEò ¤ÉVÉ]õ ¨Éå ¦ÉÉ®úiÉÒªÉ EÞòÊ¹É +xÉÖºÉÆvÉÉxÉ {ÉÊ®ú¹Énù EòÉ +É¤ÉÆ]õxÉ 607.76 ±ÉÉJÉ ¯û{ÉB lÉä*  

+ÊJÉ±É ¦ÉÉ®úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ ¨ÉºÉÉ±ÉÉ +xÉÖºÉÆvÉÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ xÉä ´É¹ÉÇ 2017-18 ¨Éå ºÉ´ÉÇ ¸Éä¹`ö 
B+É<ÇºÉÒ+É®ú{ÉÒBºÉ Eäò Ê±ÉB |ÉÊiÉÎ¹`öiÉ SÉÉèvÉ®úÒ näù´ÉÒ ±ÉÉ±É =iEÞò¹]õ B+É<ÇºÉÒ+É®ú{ÉÒBºÉ {ÉÖ®úºEòÉ®ú |ÉÉ{iÉ ÊEòªÉÉ ½èþ* Eäò®ú±É 
EÞòÊ¹É Ê´É·ÉÊ´ÉtÉ±ÉªÉ Eäò +xiÉMÉÇiÉ EòÉ±ÉÒ Ê¨ÉSÉÇ +xÉÖºÉÆvÉÉxÉ º]äõ¶ÉxÉ., {ÉÊzÉªÉÚ®ú EòÉä B+É<ÇºÉÒ+É®ú{ÉÒBºÉ Eäò iÉ½þiÉ ºÉ´ÉÇÃÇý¸Éä¹`ö 
Eäòxpù Eäò Ê±ÉB ºÉ¨¨ÉÉÊxÉiÉ ÊEòªÉÉ MÉªÉÉ ½èþ* b÷Éì. Eäò. xÉ¨ÉÇ±É ¤ÉÉ¤ÉÚ, {ÉÊ®úªÉÉäVÉxÉÉ ºÉ¨Éx´ÉªÉEò B´ÉÆ b÷Éì. {ÉÒ. B¨É. +ÊVÉiÉ, 
|ÉVÉxÉEò, EòÉ±ÉÒ Ê¨ÉSÉÇ +xÉÖºÉÆvÉÉxÉ º]äõ¶ÉxÉ, {ÉÊzÉªÉÚ®ú xÉä +É<ÇºÉÒB+É®ú ºlÉÉ{ÉxÉÉ Ênù´ÉºÉ Eäò +´ÉºÉ®ú {É®ú BxÉBBºÉºÉÒ 
EòÉì̈ {±ÉCºÉ, xÉ<Ç Ênù±±ÉÒ ¨Éå +ÉªÉÉäÊVÉiÉ {ÉÖ®úºEòÉ®ú Ê´ÉiÉ®úhÉ ºÉ¨ÉÉ®úÉä½þ ¨Éå ¨ÉÉxÉxÉÒªÉ EäòxpùÒªÉ EÞòÊ¹É B´ÉÆ ÊEòºÉÉxÉ Eò±ªÉÉhÉ ¨ÉÆjÉÒ 
¸ÉÒ. ®úÉvÉÉ ¨ÉÉä½þxÉ ËºÉ½þ ºÉä {ÉÖ®úºEòÉ®ú OÉ½þhÉ ÊEòªÉÉ*    
 
xÉ<Ç {É½þ±É 
+É¨É +nù®úEò, EäòºÉ®ú +Éè®ú EòÉ±ÉÉVÉÒ®úÉ VÉèºÉÒ xÉ<Ç ¡òºÉ±ÉÉå EòÉä VÉÉäb÷É VÉÉiÉÉ ½èþ iÉlÉÉ xÉÃ<Ç ¡òºÉ±ÉÉå Eäò VÉ¨ÉÇ{±ÉÉºÉ¨É EòÉ 
ºÉÆOÉ½þ +Éè®ú ºÉÆ®úIÉhÉ EòÉªÉÇ ¶ÉÖ°ü ÊEòªÉÉ*  

B+É<ÇºÉÒ+É®ú{ÉÒBºÉ Eäò Ê´ÉÊ¦ÉzÉ ¤ÉÒVÉ ¨ÉºÉÉ±ÉÉ EäòxpùÉå ¨Éå VÉÒ®úÉ +Éè®ú vÉÊxÉªÉÉ Eäò Ê±ÉB JÉÉt ºÉÖ®úIÉÉ +É·ÉÉºÉxÉ 
+Éè®ú ¨ÉºÉÉ±ÉÉå ¨Éå EòÒ]õxÉÉ¶ÉEò +´É¶Éä¹ÉÉå EòÉä Eò¨É Eò®úxÉä Eäò ºÉÉlÉ ºÉÉlÉ, BEòÒEÞòiÉ EòÒ]õ +Éè®ú ®úÉäMÉ |É¤ÉxvÉxÉ {É®ú +SUôÒ 
EÞòÊ¹É |ÉlÉÉ+Éå EòÒ {ÉÊ®úªÉÉäVÉxÉÉ ¶ÉÖ°ü EòÒ MÉ<Ç lÉÒ*   

Ê´ÉÊ¶É¹]õ ±ÉIÉhÉÉå Eäò Ê±ÉB, VÉÒxÉ|ÉEòÉ®úÉå Eäò ¨ÉÚ±ªÉÉÆEòxÉ Eäò Ê±ÉB, Ê´ÉÊ¦ÉzÉ B+É<ÇºÉÒ+É®ú{ÉÒBºÉ EäòxpùÉå xÉä EòÉ±ÉÒ 
Ê¨ÉSÉÇô, +É¨É +nù®úEò, +nù®úEò, <±ÉÉªÉSÉÒ, vÉÊxÉªÉÉ, VÉÒ®úÉ, ºÉÉé¡ò iÉlÉÉ ¨ÉälÉÒ VÉèºÉÒ ¨ÉºÉÉ±ÉÉ ¡òºÉ±ÉÉå ¨Éå ºÉ¨ÉÎx´ÉiÉ |ÉVÉÉÊiÉ 
{É®úÒIÉhÉ ÊEòªÉÉ ½èþ*  
 
=xÉÃiÉÒºÉ´ÉÓ B+É<ÇºÉÒ+É®ú{ÉÒBºÉ EòÉªÉÇ¶ÉÉ±ÉÉ ¨Éå Ê´É¨ÉÉäÊSÉiÉ Eò®úxÉä Eäò Ê±ÉB ºÉÆºiÉÖiÉ |ÉVÉÉÊiÉªÉÉÆ 
¨ÉºÉÉ±ÉÉå EòÒ MªÉÉ®ú½þ =SSÉ ={ÉVÉ ´ÉÉ±ÉÒ |ÉVÉÉÊiÉªÉÉå (+nù®úEò 1, ½þ±nùÒ 1, VÉÉªÉ¡ò±É 1, vÉÊxÉªÉÉÆ 1, ºÉÉé¡ò 1, ¨ÉälÉÒ 2 
iÉlÉÉ VÉÒ®úÉ 1) EòÉä ¤ÉÉMÉ´ÉÉxÉÒ +xÉÖºÉÆvÉÉxÉ º]äõ¶ÉxÉ, b÷Éì. ´ÉÉ<Ç. BºÉ. {É®ú¨ÉÉ®ú ¤ÉÉMÉ´ÉÉxÉÒ B´ÉÆ ´ÉÉÊxÉEòÒ Ê´É·ÉÊ´ÉtÉ±ÉªÉ, ºÉÉä±ÉxÉ, 
Ê½þ̈ ÉÉSÉ±É |Énäù¶É ¨Éå +ÉªÉÉäÊVÉiÉ EòÒ VÉÉxÉä ´ÉÉ±ÉÒ =xÉiÉÒºÉ´ÉÓ EòÉªÉÇ¶ÉÉ±ÉÉ ¨Éå Ê´É¨ÉÉäÊSÉiÉ Eò®úxÉä Eäò Ê±ÉB ºÉÆºiÉÖiÉ ÊEòªÉÉ MÉªÉÉ* ú 
 
|ÉVÉÉÊiÉªÉÉÆ  
1. ºÉÉä±ÉxÉ ÊMÉÊ®úMÉÆMÉÉ& - ªÉ½þ b÷Éì. ´ÉÉ<Ç. BºÉ. {É®ú¨ÉÉ®ú ¤ÉÉMÉ´ÉÉxÉÒ B´ÉÆ ´ÉÉÊxÉEòÒ Ê´É·ÉÊ´ÉtÉ±ÉªÉ, ºÉÉä±ÉxÉ EòÒ +nù®úEò 

|ÉVÉÉÊiÉ  ½èþ* <ºÉ¨Éå ¶ÉÖ¹Eò ={ÉVÉ Eäò ºÉÉlÉ ¨ÉÉä]äõ +Éè®ú ¤ÉÉä±b÷ |ÉEòxnù 21.01%, BºÉxÉÊ¶ÉªÉ±É iÉä±É 1.45%, 
+ÉäÊ±É+Éä®úÊºÉxÉ - 4.69%, EòSSÉä ¡òÉ<¤É®ú 4.47% +Éè® |ÉEòxnù MÉ±ÉxÉ EòÉ +É{ÉiÉxÉ <10% ½èþ*  

2. ]õÒºÉÒ{ÉÒ 129: ªÉÖ¤ÉÒEäò´ÉÒ, {ÉÖÆÊb÷¤ÉÉ®úÒ, {ÉÎ¶SÉ¨É ¤ÉÆMÉÉ±É EòÒ ½þ±nùÒ |ÉVÉÉÊiÉ* {ÉhÉÇ ÊSÉkÉÒ B´ÉÆ {ÉhÉÇ ¤±ÉÉìSÉ Eäò ºÉÁ 

|ÉVÉÉÊiÉ +Éè®ú =ºÉ¨Éå EÖò®úEÖòÊ¨ÉxÉ EòÒ ¨ÉÉjÉÉ 5.1% iÉlÉÉ ¶ÉÖ¹Eò ={ÉVÉ EòÒ |ÉÉÎ{iÉ 26.51% ½èþ*  
3. EòÉåEòhÉ ºÉÆªÉÖHòÉ :  üb÷Éì. ¤ÉÒBºÉEäòEäò´ÉÒ, nùÉ{ÉÉä±ÉÒ ºÉä VÉÉªÉ¡ò±É EòÒ ÊEòº¨É* <ºÉ ÊuùË±ÉMÉÒ VÉÉªÉ¡ò±É ºÉä  ¨ÉÉä]äõ 

xÉ]õ (9.20 OÉÉ¨É) , VÉÉÊ´ÉjÉÒ ´ÉWÉxÉ (1.07 OÉÉ.), =SSÉ xÉ]õ iÉä±É (27%) +Éè®ú VÉÉÊ´ÉjÉÒ iÉä±É (17.75%) 
Eäò ºÉÉlÉ |ÉÊiÉ´É¹ÉÇ 500 ¡ò±É Ê¨É±ÉiÉÉ ½èþ*  

4. ®úÉVÉäxpù ºÉÉäÊxÉªÉÉ 3 :  b÷Éì. +É®ú{ÉÒºÉÒBªÉÖ, vÉÉä±ÉÒ ºÉä Ê´É¨ÉÉäÊSÉiÉ vÉÊxÉªÉÉ |ÉVÉÉÊiÉ* =SSÉ ={ÉVÉiÉÉ (14.09 

EÖòxiÉ±É /½äþC]äõªÉÃ®ú) iÉlÉÉ =SSÉ iÉä±É (0.52%) Eäò ºÉÉlÉ VÉ±É´ÉÉªÉÖ ±ÉSÉÒ±ÉÉ vÉÊxÉªÉÉ |ÉVÉÉÊiÉ EòÉä ®úÉ¹]ÅõÒªÉ 
Ê´É¨ÉÉäSÉxÉ Eäò Ê±ÉB ºÉÆºiÉÖiÉ ½èþ* 

5. VÉäb÷Ò (BºÉ+É<Ç) 1:  VÉäBxÉEäò´ÉÒ´ÉÒ, VÉ¤É±É{ÉÖ®ú ºÉä Ê´É¨ÉÉäÊSÉiÉ vÉÊxÉªÉÉ |ÉVÉÉÊiÉ, =SSÉ iÉä±É ( 0.67%) iÉlÉÉ 
=SSÉ ={ÉVÉ IÉ¨ÉiÉÉ (14.14 EÖò. / ½äþC]äõ.) ´ÉÉ±ÉÒ ªÉ½þ |ÉVÉÉÊiÉ ¨ÉvªÉ|Énäù¶É Eäò Ê±ÉB =ÊSÉiÉ ½èþ*  
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6. +VÉ¨Éä®ú vÉÊxÉªÉÉ 3 :  vÉÊxÉªÉÉ EòÒ <ºÉ |ÉVÉÉÊiÉ EòÉä +É<ÇºÉÒB+É®ú-BxÉ+É®úºÉÒBºÉBºÉ, +VÉ¨Éä®ú ºÉä Ê´É¨ÉÉäÊSÉiÉ 

ÊEòªÉÉ MÉªÉÉ* =SSÉ ¤ÉÉ¹{É¶ÉÒ±É iÉä±É (0.55%), =SSÉ Ê±ÉxÉÉ±ÉÚ±É (75.42%) =SSÉ B´ÉÆ ÎºlÉ®ú ={ÉVÉ 
(13.09 EÖòxiÉ±É / ½äþC]äõ.) Eäò ºÉÉlÉ vÉÊxÉªÉÉ EòÒ |ÉVÉÉÊiÉ*  

7. UôiiÉÒºÉMÉgø ¸ÉÒ SÉxpù½þÉÊºÉxÉÒ vÉÊxÉªÉÉ 2 :  +É<ÇVÉÒEäò´ÉÒ, ®úÉ<ÇMÉgø EòÒ vÉÊxÉªÉÉ |ÉVÉÉÊiÉ* VÉ±É´ÉÉªÉÖ ±ÉSÉÒ±ÉÉ 
vÉÊxÉªÉÉ Ê|ÉVÉÉÊiÉ {ÉkÉä +Éè®ú ¤ÉÒVÉ nùÉäxÉÉå Eäò Ê±ÉB ={ÉªÉÖHò ½èþ, {ÉÉ=b÷®úÒ Ê¨É±b÷¬Ö iÉlÉÉ BÊ¡òb÷ Eäò Ê±ÉB ¨ÉvªÉ¨É 
|ÉÊiÉ®úÉävÉÒ ½èþ*  

8. +VÉ¨Éä®ú ºÉÉé¡ò 3 :  +É<ÇºÉÒB+É®ú -BxÉ+É®úºÉÒBºÉBºÉ, +VÉ¨Éä®ú EòÒ ºÉÉé¡ò |ÉVÉÉÊiÉ* =SSÉ ={ÉVÉ (21.43 

EÖòxiÉ±É /½äþC]äõ.) iÉlÉÉ =SSÉ iÉä±É (1.9%) EòÒ ºÉÉé¡ò |ÉVÉÉÊiÉ ®úÉ¨ÉÖ±ÉÉÊ®úªÉÉ ¤±ÉÉ<]õ Eäò |ÉÊiÉ®úÉävÉÒ iÉlÉÉ näù¶É Eäò 
ºÉÉé¡ò =MÉÉxÉä ´ÉÉ±Éä IÉäjÉÉå Eäò Ê±ÉB =ÊSÉiÉ *  

9. BSÉB¨É 425 :  ºÉÒºÉÒBºÉBSÉBªÉÖ, Ê½þºÉÉ®ú EòÒ ¨ÉälÉÒ |ÉVÉÉÊiÉ* =SSÉ ={ÉVÉiÉÉ (20-22 EÖòxiÉ±É/ ½äþC]äõ.) 
{ÉÉ=b÷®úÒ Ê¨É±b÷¬Ú iÉlÉÉ b÷É=xÉÒ Ê¨É±b÷¬Ú Eäò |ÉÊiÉ®úÉävÉEò ¨ÉälÉÒ näù¶É Eäò ¨ÉälÉÒ =MÉÉxÉä ´ÉÉ±Éä IÉäjÉÉå Eäò Ê±ÉB =ÊSÉiÉ*  

10. xÉ®äúxpù Ê®úSÉÉ (BxÉb÷ÒB¨É 79) :  BxÉb÷ÒªÉÖB iÉlÉÉ ]õÒ, EÖò¨ÉÉ®úMÉÆVÉ ºÉä Ê´É¨ÉÉäÊSÉiÉ ¨ÉälÉÒ |ÉVÉÉÊiÉ* =kÉ®ú |Énäù¶É 
+Éè®ú +ÉÆwÉ|Énäù¶É Eäò Ê±ÉB ={ÉªÉÖHò {ÉÉ=b÷®úÒ Ê¨É±b÷¬Ú Eäò Ê±ÉB ¨ÉvªÉ¨É |ÉÊiÉ®úÉävÉ Eäò ºÉÉlÉ nùÉä½þ®äú =qäù¶ªÉ ´ÉÉ±Éä 
IÉÉ®úÒªÉ ºÉÊ½þ¹hÉÖ ¨ÉälÉÒ ½èþ*  

11. MÉÖVÉ®úÉiÉ VÉÒ®úÉ 5 :  BºÉb÷ÒBªÉÖ, VÉMÉÖnùÉxÉ ºÉä Ê´É¨ÉÉäÊSÉiÉ VÉÒ®úÉ |ÉVÉÉÊiÉ* =SSÉ ={ÉVÉ´ÉÉ±Éä ¨±ÉÉxÉÒ |ÉÊiÉ®úÉävÉEò 

VÉÒ®úÉ +±{É +´ÉÊvÉ B´ÉÆ =SSÉ ={ÉVÉ ´ÉÉ±Éä (VÉÒ ºÉÒ 4 EòÒ +{ÉäIÉÉ 38% =SSÉiÉ®ú ={ÉVÉ) näù¶É Eäò VÉÒ®úÉ 
=MÉÉxÉä ´ÉÉ±Éä IÉäjÉÉå Eäò Ê±ÉB =ÊSÉiÉ*  

 
=xÉiÉÒºÉ´ÉÓ B+É<ÇºÉÒ+É®ú{ÉÒBºÉ EòÉªÉÇ¶ÉÉ±ÉÉ ¨Éå Ê´ÉEòÊºÉiÉ iÉEòxÉÒÊEòªÉÉÆ 
B+É<ÇºÉÒ+É®ú{ÉÒBºÉ Eäò =xÉiÉÒºÉ´ÉÓ ´ÉÉÌ¹ÉEò EòÉªÉÇ¶ÉÉ±ÉÉ ¨Éå Ê´ÉÊ¦ÉzÉ ®úÉVªÉÉå Eäò Ê±ÉB Ê´ÉÊ¦ÉzÉ ¨ÉºÉÉ±ÉÉ ¡òºÉ±ÉÉå ¨Éå Uô& ºlÉÉxÉ 
Ê´ÉÊ¶É¹]õ iÉEòxÉÒÊEòªÉÉå EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*  
 
VÉ±É ={ÉªÉÉäMÉ nùIÉiÉÉ (|ÉÊiÉ ¤ÉÚÆnù +ÊvÉEò ¡òºÉ±É)  
vÉÊxÉªÉÉ ¨Éå ÊbÅ÷{É ËºÉSÉÉ<Ç B´ÉÆ |ÉVÉxÉxÉ :  ¦ÉÉ®úiÉ EòÒ ½þ±EòÒ ¤ÉxÉÉ´É]õ ´ÉÉ±ÉÒ Ê¨É]Âõ]Ò ¨Éå vÉÊxÉªÉÉ +Éè®ú b÷¤±ªÉÖªÉÖ<Ç ¨Éå ºÉÖvÉÉ®ú Eäò 

Ê±ÉB  2-3 ÊnùxÉÉå Eäò +xiÉ®úÉ±É ¨Éå ´ÉÉºiÉÊ´ÉEò ¤ÉÉ¹{ÉÒEò®úhÉ (0.8 +É<Çb÷¤±ªÉÖ/ºÉÒ{ÉÒ<Ç +xÉÖ{ÉÉiÉ) Eäò 80% Eäò ¤É®úÉ¤É®ú 
{ÉÉxÉÒ Eäò ºÉÉlÉ =´ÉÇ®úEòiÉÉ +Éè®ú ºÉÆºiÉÖiÉ ¨ÉÉjÉÉ Eäò =´ÉÇ®úEò Ê´ÉEòÉºÉ Eäò Ê´ÉÊ¦ÉzÉ SÉ®úhÉÉå (¤ÉÖ+É<Ç Eäò 20,40, 60 iÉlÉÉ 80 
ÊnùxÉÉå Eäò ¤ÉÉnù) ¨Éå PÉÖ±ÉxÉ¶ÉÒ±É =´ÉÇ®úEòÉå Eäò ¨ÉÉvªÉ¨É ºÉä näùxÉä EòÒ ÊºÉ¡òÉÊ®ú¶É EòÒ VÉÉiÉÒ ½èþ*  
 
ºÉÉé¡ò ¨Éå ÊbÅ÷{É ¡ò®úÊ]õMÉä¶ÉxÉ :  ¦ÉÉ®úiÉ EòÒ ½þ±EòÒ ¤ÉxÉÉ´É]õ ´ÉÉ±ÉÒ Ê¨É]Âõ]Ò ¨Éå ºÉÉé¡ò +Éè®ú b÷¤±ªÉÖªÉÖ<Ç ¨Éå ºÉÖvÉÉ®ú Eäò Ê±ÉB  2-

3 ÊnùxÉÉå Eäò +xiÉ®úÉ±É ¨Éå ´ÉÉºiÉÊ´ÉEò ¤ÉÉ¹{ÉÒEò®úhÉ (0.8 +É<Çb÷¤±ªÉÖ/ºÉÒ{ÉÒ<Ç +xÉÖ{ÉÉiÉ) Eäò 80% Eäò ¤É®úÉ¤É®ú {ÉÉxÉÒ Eäò 
ºÉÉlÉ =´ÉÇ®úEòiÉÉ +Éè®ú 75%) ºÉÆºiÉÖiÉ ¨ÉÉjÉÉ Eäò =´ÉÇ®úEò Ê´ÉEòÉºÉ Eäò Ê´ÉÊ¦ÉzÉ SÉ®úhÉÉå (¤ÉÖ+É<Ç Eäò 20,40, 60 iÉlÉÉ 80 
ÊnùxÉÉå Eäò ¤ÉÉnù) ¨Éå PÉÖ±ÉxÉ¶ÉÒ±É =´ÉÇ®úEòÉå Eäò ¨ÉÉvªÉ¨É ºÉä näùxÉä EòÒ ÊºÉ¡òÉÊ®ú¶É EòÒ VÉÉiÉÒ ½èþ*  
 
ºlÉÉªÉÒ ¨ÉºÉÉ±ÉÉ =i{ÉÉnùxÉ Eäò Ê±ÉB VÉèÊ´ÉEò {ÉÉä¹ÉhÉ |É¤ÉxvÉxÉ 
<±ÉÉªÉSÉÒ EòÒ VÉèÊ´ÉEò JÉäiÉÒ :  VÉè́ É =´ÉÇ®úEò (+WÉÉäÎº{ÉÊ®ú±±É¨É +Éè®ú {ÉÒBºÉ¤ÉÒ) iÉlÉÉ VÉè́ É ÊxÉªÉxjÉhÉ EòÉ®úEò 
(]ÅõÉ<EòÉäbä÷®ú¨ÉÉ Ê´ÉÊ®úbä÷) nùÉäxÉÉå 10 OÉÉ¨É iÉlÉÉ 30 ]õxÉ JÉÉnùõ Eäò ºÉÉlÉ VÉÒ´ÉÉ¨ÉÞiÉ (20 Ê±É]õ®ú / {ÉÉèvÉä) ¨ÉÉÊºÉEò +xiÉ®úÉ±É 
¨Éå <±ÉÉªÉSÉÒ {É½þÉb÷Ò Ê®úWÉ´ÉÇ, Eäò®ú±É ¨Éå BEò VÉèÊ´ÉEò =i{ÉÉnùxÉ {ÉrùÊiÉ Eäò °ü{É ¨Éå |ÉªÉÉäMÉ Eò®úxÉä Eäò Ê±ÉB ºÉÆºiÉÖiÉ ÊEòªÉÉ 
VÉÉiÉÉ ½èþ* 
 
vÉÊxÉªÉÉ EòÒ =i{ÉÉnùEòiÉÉ ¤ÉgøÉxÉä Eäò Ê±ÉB VÉè́ É =´ÉÇ®úEò : vÉÊxÉªÉÉ EòÒ =i{ÉÉnùEòiÉÉ ¤ÉgøÉxÉä Eäò Ê±ÉB ¡òÉìº¡äò]õ 
ºÉÉä±ÉÖÊ¤É±ÉÉ<ËºÉMÉ ¤ÉèC]õÒÊ®úªÉÉ ({ÉÒBºÉ¤ÉÒ) 15 ÊEò. OÉÉ¨É |ÉÊiÉ ½äþC]äõªÉ®ú ªÉÉ +WÉÉäÎº{ÉÊ®ú±±É¨É 15 ÊEò. OÉÉ¨É |ÉÊiÉ ½äþC]äõªÉ®ú 
EòÒ nù®ú Eäò ºÉÉlÉ BxÉ{ÉÒEäò 60 : 40 : 30 ÊEò. OÉÉ¨É |ÉÊiÉ ½äþC]äõªÉ®ú ¨ÉÞnùÉ +xÉÖ|ÉªÉÉäMÉ Eò®úxÉä EòÉä ºÉÆºiÉÖiÉ ÊEòªÉÉ VÉÉiÉÉ 
½èþ*  
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®úÉäMÉ |É¤ÉxvÉxÉ 
VÉÒ®úÉ ¤±ÉÉ<]õ Eäò Ê±ÉB ®úÉºÉÉªÉÊxÉEò |É¤ÉxvÉxÉ : MÉÖVÉ®úÉiÉ Eäò VÉÒ®úÉ =i{ÉÉnùxÉ IÉäjÉÉå ¨Éå ¤±ÉÉ<]õ Eäò |É¦ÉÉ´ÉÒ |É¤ÉxvÉxÉ Eäò Ê±ÉB 
GäòºÉÉäÎCºÉ¨É ¨ÉÒlÉÉ<±É 44.3 BºÉºÉÒ (1 Ê¨É. Ê±É./Ê±É.), ¨ÉéEòÉäWÉä¤É 75 b÷¤±ªÉÖ{ÉÒ(3.7 OÉÉ. /Ê±É.) iÉlÉÉ Êb÷¡òxÉÉEòÉäxÉÉWÉÉä±É 
25 <ÇºÉÒ (0.5 Ê¨É. Ê±É./Ê±É.) +ÆEÖò®úhÉ Eäò 40, 50 iÉlÉÉ 60 ÊnùxÉÉå Eäò ¤ÉÉnù ÊUôc÷EòÉ´É Eò®úxÉä Eäò Ê±ÉB ºÉÆºiÉÖiÉ ÊEòªÉÉ 
VÉÉiÉÉ ½èþ* 
 
VÉÒ®úÉ BÊ¡òb÷ Eäò |ÉÊiÉ EòÒ]õxÉÉ¶ÉEòÉå Eäò xÉB +hÉÖ+Éå EòÒ VÉè́ É-|É¦ÉÉ´ÉEòÉÊ®úiÉÉ : VÉÒ®úÉ BÊ¡òb÷ Eäò {É¦ÉÉ´ÉÒ +Éè®ú ÊEò¡òÉªÉiÉÒ 
|É¤ÉÆvÉxÉ Eäò Ê±ÉB 10 ÊnùxÉÉå Eäò ¤ÉÉnù 10% BÊ¡òb÷ EòÉ +ÉGò¨ÉhÉ ½þÉäxÉä ´ÉÉ±Éä JÉäiÉÉå ¨Éå ÊlÉªÉÉä̈ ÉälÉÉäCºÉÉ¨É 25 b÷¤±ªÉÖVÉÒ EòÉ 
{É½þ±ÉÒ ¤ÉÉ®ú {ÉkÉÉå {É®ú ÊUôc÷EòÉ´É (25 OÉÉ¨É B.+É<Ç/ ½äþC]äõ.; 2.5 OÉÉ. /10 Ê±É. VÉ±É) Eò®úxÉÉ iÉi{É¶SÉÉiÉÂ ÊlÉªÉÉC±ÉÉäÊ|Éb÷ 
21.7 BºÉºÉÒ (25 OÉÉ.B.+É<Ç/½äþC]äõ.;2.88 OÉÉ./10 Ê±É. VÉ±É) EòÉ ÊUôc÷EòÉ´É MÉÖVÉ®úÉiÉ Eäò VÉÒ®úÉ =i{ÉÉnùEò IÉäjÉÉå Eäò 
Ê±ÉB ºÉÆºiÉÖiÉ ÊEòªÉÉ VÉÉiÉÉ ½èþ*  
 
EòÉ±ÉÒ Ê¨ÉSÉÇ 
´É¹ÉÇ 2018-19 ¨Éå {Éä{{É®ú Ê®úºÉSÉÇ º]äõ¶ÉxÉ, {ÉÊzÉªÉÚ®ú EòÉ±ÉÒ Ê¨ÉSÉÇ Eäò 15 xÉªÉä +CºÉä¶ÉxÉÉå EòÉä iÉlÉÉ BSÉ+É®úBºÉ, ÊºÉ®úºÉÒ  
EòÉ±ÉÒ Ê¨ÉSÉÇ Eäò 15 +CºÉä¶ÉxÉÉå EòÉä iÉlÉÉ {ÉÖÆÊb÷¤ÉÉ®úÒ Eäòxpù 12 +CºÉä¶ÉxÉÉå EòÉä ºÉÆÊSÉiÉ Eò®úEäò EÖò±É VÉ¨ÉÇ{±ÉÉºÉ¨É ¨Éå 840 
+CºÉä¶ÉxÉå ½þÉä MÉªÉä* ´É¹ÉÇ 2018-19 ¨Éå {ÉÊzÉªÉÚ®ú ¨Éå VÉÒxÉ|ÉEòÉ®ú {ÉÒ+É®úBºÉ 64, {ÉÒ+É®úBºÉ 136 iÉlÉÉ {ÉÒ+É®úBºÉ 154 
=SSÉiÉ¨É ={ÉVÉnùÉªÉEò lÉä* {ÉÒ+É®úBºÉ 64 4.98 ÊEò. OÉÉ. ½þ®úÒ ¤ÉÊ®úªÉÉå B´ÉÆ 1260 º{ÉÉ<Eò/¤Éä±É Eäò ºÉÉlÉ |ÉlÉ¨É +É 
MÉªÉä* º{ÉÉ<Eò EòÒ +ÊvÉEòiÉ¨É ±ÉÆ¤ÉÉ<Ç {ÉÒ+É®úBºÉ 155 (15.1 ºÉä. ¨ÉÒ.) +Éè®ú {ÉÒ+É®úBºÉ 137 (75.0) ¨Éå Ê´ÉEòÊºÉiÉ 
¤ÉþÊ®úªÉÉå / º{ÉÉ<EòÉå EòÒ ºÉÆJªÉÉ, {ÉÒ+É®úBºÉ 154 ¨Éå 100 ¤ÉÊ®úªÉÉä EòÒ ´ÉWÉxÉ (12.4OÉÉ.) iÉlÉÉ {ÉÒ+É®úBºÉ 136 ¨Éå ¶ÉÖ¹Eò 
¤ÉÊ®úªÉÉÆ (38%) ½èþ* ºÉÒ´ÉÒ]õÒ ¨Éå EÖò¨¤ÉCEò±É xÉä =SSÉiÉ¨É ½þ®úÒ ¤ÉÊ®úªÉÉå EòÒ ={ÉVÉ 2.20 ÊEò. OÉÉ. +ÆÊEòiÉ ÊEòªÉÉ iÉlÉÉ 
{ÉÊzÉªÉÚ®ú 1 =ºÉEäò ÊxÉEò]õ ½èþ* {ÉÊzÉªÉÚ®ú 1 ¨Éå +ÉèºÉiÉ º{ÉÉ<Eò ±ÉÆ¤ÉÉ<Ç =SSÉiÉ¨É ( 17.03 ºÉä. ¨ÉÒ.) lÉÒ VÉÉä {ÉÊzÉªÉÚ®ú 5 EòÒ 
166.6ºÉä. ¨ÉÒ. Eäò ÊxÉEò]õ ½èþ* {ÉÊzÉªÉÚ®ú 1  ¨Éå ¤ÉÊ®úªÉÉå / º{ÉÉ<EòÉå EòÒ ºÉÆJªÉÉ +ÊvÉEò ( 8466) lÉÒ* =SSÉiÉ¨É ¶ÉÖ¹Eò 
={ÉVÉ |ÉÉÎ{iÉ EòÉ |ÉÊiÉ¶ÉiÉ ÊWÉªÉÉäxÉ ¨ÉÖÆb÷Ò, {ÉÊzÉªÉÚ®ú 5 iÉlÉÉ {ÉÊzÉªÉÚ®ú 1 (35%) ¨Éå +ÆÊEòiÉ ÊEòªÉÉ*  

ÊSÉxiÉ{É±±ÉÒ ¨Éå ºÉÆ®úÊIÉiÉ VÉ¨ÉÇ{±ÉÉºÉ¨É |ÉEòÉ®úÉå ¨Éå {ÉÊzÉªÉÚ®ú-1 xÉä |ÉÊiÉ ¤Éä±É EòÒ +ÊvÉEòiÉ¨É º{ÉÉ<Eò (639), |ÉÊiÉ 
¤Éä±É iÉÉWÉÉ ¤ÉÊ®úªÉÉå EòÒ ={ÉVÉ (4.04 ÊEò. OÉÉ.), ºÉÚJÉÒ ={ÉVÉ (1.29 ÊEò. OÉÉ¨É), |ÉÊiÉ ½äþC]äõªÉ®ú iÉÉWÉÉ ={ÉVÉ (4.13 
]õxÉ/½äþC]äõ.) +ÆÊEòiÉ EòÒ VÉ¤ÉÊEò |ÉÊiÉ º{ÉÉ<Eò EòÒ =SSÉiÉ¨É ¤ÉÊ®úªÉÉå EòÒ ºÉÆJªÉÉ xÉÒ±É¨ÉÖÆb÷Ò ¨Éå +ÆÊEòiÉ EòÒ iÉlÉÉ =SSÉiÉ¨É 
ºÉÚJÉÒ ={ÉVÉ (32.65%) {Éä®úÉ¨¥ÉÉ¨ÉÖÆb÷Ò ¨Éå +ÆÊEòiÉ EòÒ*   

nùÉ{ÉÉä±ÉÒ ¨Éå BSÉ¤ÉÒ 20052 ¨Éå =SSÉiÉ¨É ½þ®úÒ ¤ÉÊ®úªÉÉå EòÒ ={ÉVÉ 5.20 ÊEò. OÉÉ. +ÆÊEòiÉ EòÒ iÉi{É¶SÉÉiÉÂ 
+CºÉä¶ÉxÉ ºÉÆ. 53 (4.97 ÊEò. OÉÉ./ ¤Éä±É)* {ÉÉèvÉÉå EòÒ =SSÉiÉ¨É >ÆðSÉÉ<Ç {ÉÊzÉªÉÚ®ú 1 (5.17 ¨ÉÒ.) ¨Éå +ÆÊEòiÉ EòÒ* ºÉ¦ÉÒ 
|ÉVÉÉÊiÉªÉÉå Eäò {ÉÉèvÉÉå EòÒ >ÆðSÉÉ<Ç ¨Éå 2.20 ºÉä 5.02 ¨ÉÒ. EòÉ +ÆiÉ®ú ½èþ* +CºÉä¶ÉxÉ ºÉÆ. 106 xÉä +ÊvÉEòiÉ¨É {ÉÉnù{É >ÆðSÉÉ<Ç 
(5.02 ¨ÉÒ) +ÆÊEòiÉ EòÒ VÉ¤ÉÊEò ÊxÉ¨xÉiÉ¨É {ÉÉnù{É >ÆðSÉÉ<Ç BSÉ{ÉÒ-39 xÉä +ÆÊEòiÉ EòÒ*  

ªÉä®úEòÉb÷ ¨Éå ´É¹ÉÇ 2018-19 Eäò nùÉè®úÉxÉ |ÉÊiÉ ¨ÉÒ]õ®ú ´ÉMÉÇ (48.0) º{ÉÉ<Eò EòÒ +ÊvÉEòiÉ¨É ºÉÆJªÉÉ 
+É<Ç+É<ÇBºÉ+É®ú ¶ÉÊHò ¨Éå +ÆÊEòiÉ EòÒ MÉ<Ç +Éè®ú ºÉ¤ÉºÉä ÊxÉ¨xÉiÉ¨É +CºÉä¶ÉxÉ ºÉÆ. 106 (15.0) ¨Éå lÉÒ* |ÉÊiÉ º{ÉÉ<Eò Eäò 
¤ÉÊ®úªÉÉå EòÒ ºÉÆJªÉÉ (68) iÉlÉÉ ½þ®úä ¤É®úÒ B´ÉÆ ºÉÚJÉä ¤É®úÒ EòÒ ={ÉVÉ (Gò¨É¶É& 0.580 ÊEò. OÉÉ. iÉlÉÉ 0.169 ÊEò. OÉÉ.) ¦ÉÒ 
=ºÉÒ VÉÒxÉ |ÉEòÉ®ú ¨Éå =SSÉiÉ¨É lÉÒ* 
 
UôÉä]õÒ <±ÉÉªÉSÉÒ 
ºÉEò±Éä¶É{ÉÖ®ú ¨Éå, ºÉÚJÉÉ ºÉÊ½þ¹hÉÖiÉÉ {É®ú ºÉÒ ´ÉÒ ]õÒ {É®úÒIÉhÉ ºÉä {ÉiÉÉ SÉ±ÉÉ ½èþ ÊEò xÉ¨ÉÒ Eäò iÉxÉÉ´É ¨Éå VÉÒxÉ|ÉEòÉ®ú +É<ÇºÉÒ 
349537 (46.30) xÉä ¡ò±ÉÉåªÉÖHò Ê]õ±±É®ú EòÒ +ÊvÉEò ºÉÆJªÉÉ (10.83), {ÉÊxÉÊEò±ºÉ EòÒ ºÉÆJªÉÉ (5.39) iÉlÉÉ ±ÉÆ¤ÉÒ 
{ÉÊxÉÊEò±ºÉ EòÒ ºÉÆJªÉÉ (35.65 ºÉä. ¨ÉÒ.) B´ÉÆ |ÉÊiÉ ®äúºÉÒ¨ºÉ ¨Éå Eèò{ºªÉÚ±É EòÒ ºÉÆJªÉÉ (4.30) Eäò Ê±ÉB {ÉÆVÉÒEÞòiÉ ÊEòªÉÉ* 
ÊxÉªÉxjÉhÉ Eäò +xiÉMÉÇiÉ ¦ÉÒ ºÉ¨ÉÉxÉ VÉÒxÉ |ÉEòÉ®úÉå xÉä ¡ò±ÉÉåªÉÖHò Ê]õ±±ÉºÉÇ EòÒ ºÉÆJªÉÉ (17.10) {ÉÊxÉÊEò±ºÉ EòÒ ºÉÆJªÉÉ 
(7.55) iÉlÉÉ ±ÉÆ¤ÉÒ {ÉÊxÉÊEò±ºÉ (50.41 ºÉä. ¨ÉÒ.) B´ÉÆ |ÉÊiÉ ®úÊºÉ¨ºÉ ºÉä Eèò{ºªÉÚ±É EòÒ ºÉÆJªÉÉ (5.10) EòÉä ¦ÉÒ {ÉÆVÉÒEÞòiÉ 
ÊEòªÉÉ* ¨ÉÖÊb÷MÉ®äú ¨Éå, {ÉÉèvÉä EòÒ +ÊvÉEòiÉ¨É >ÆðSÉÉ<Ç +É<ÇºÉÒ-584078 (248.30 ºÉä. ¨ÉÒ.) ¨Éå +ÆÊEòiÉ ÊEòªÉÉ iÉlÉÉ |ÉÊiÉ 
{ÉÉèvÉä ¨Éå +ÊvÉEò ºÉEäòºÉÇ +É<ÇºÉÒ 349537 (46.30) ¨Éå nù¶ÉÉÇªÉÉ iÉi{É¶SÉÉiÉÂ BSÉBºÉ-1 (41.60)*   

¨Éè±ÉÉbÖ÷̈ É{ÉÉ®úÉ Eäò ÊEòºÉÉxÉÉå Eäò |ÉVÉÉÊiÉ {É®úÒIÉhÉ ºÉä {ÉiÉÉ SÉ±ÉÉ ÊEò Ê]õ±±ÉºÉÇ EòÒ ºÉÆJªÉÉ ´Éxb÷®ú EòÉ®úb÷̈ ÉÉä̈ É (68) 
¨Éå +ÊvÉEò lÉÒ iÉi{É¶SÉÉiÉÂ ÊiÉ¯ûiÉÉ±ÉÒ (54.33)* {ÉÉnù{É >ÆðSÉÉ<Ç ÊiÉ¯ûiÉÉ±ÉÒ ( 285.67) ¨Éå +ÊvÉEò lÉÒ iÉi{É¶SÉÉiÉÂ 
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{ÉÊxÉEÖò±ÉÆMÉ®úÉ 1 (250.67)* +VÉÖÇxÉ (4) ¨Éå ´ÉxÉº{ÉÊiÉ EòÊ±ÉªÉÉå EòÒ ºÉÆJªÉÉ +ÊvÉEòiÉ¨É lÉÒ iÉi{É¶SÉÉiÉÂ {ÉÒBxÉBºÉ ´ÉèMÉ<Ç 
(3.67)* ®úÉä{ÉhÉ Eäò 9 ¨É½þÒxÉä ¤ÉÉnù {ÉÊxÉÊEò±É |ÉÉ®Æú¦É ½þÉäiÉä ½éþ* +{ÉäÊIÉEòiÉªÉÉ ÊiÉ¯ûiÉÉ±ÉÒ (43) ¨Éå +ÊvÉEò {ÉÊxÉÊEò±ºÉ EòÉä 
näùJÉÉ MÉªÉÉ iÉi{É¶SÉÉiÉÂ {ÉÊxÉEÖò±ÉÆMÉ®úÉ (16.33)*  

¨ÉÖÊb÷MÉ®äú iÉlÉÉ {ÉÉ¨{ÉÉVÉÖ̈ É{ÉÉ®úÉ ¨Éå Ê¡ò|ÉÉäÊxÉ±É 5 BºÉºÉÒ @0.005% ±ÉMÉÉB MÉB {ÉÉèvÉÉå ¨Éå ÊmÉ{ºÉ ¤ÉÉvÉÉ EòÒ 
+ÊvÉEòiÉ¨É Eò¨ÉÒ  +ÆÊEòiÉ EòÒ* ºÉEò±Éä¶É{ÉÖ®ú ¨Éå, ÊmÉ{ºÉ IÉÊiÉOÉºiÉ Eèò{ºªÉÚ±É (%) ÊUôc÷EòÉ<Ç Eäò 15 ÊnùxÉ ¤ÉÉnù 
Îº{ÉxÉÉäºÉÉnù, <Ê¨Éb÷ÉC±ÉÉäÊ|Éb÷ +Éè®ú Ê¡ò|ÉÉäÊxÉ±É ¨Éå ºÉ¤ÉºÉä Eò¨É lÉä +Éè®ú BEò nÚùºÉ®äú Eäò ¤É®úÉ¤É®ú lÉä*  
 
¤Éb÷Ò <±ÉÉªÉSÉÒ  
¤Éb÷Ò <±ÉÉªÉSÉÒ Eäò |É¨ÉÖJÉ ¨ÉÞnùÉ VÉÊxÉiÉ ®úÉäMÉÉå Eäò |ÉÊiÉ VÉèÊ´ÉEò ={ÉSÉÉ®úÉå Eäò ¨ÉÚ±ªÉÉÆEòxÉ {É®ú +vªÉªÉxÉ Eò®úxÉä {É®ú, ºÉÒ+ÉäºÉÒ 
2 OÉÉ. / Ê±É]õ®ú ]ÅõÉ<EòÉäbä÷®ú¨ÉÉ (4 Ê¨É.Ê±É./Ê±É.) (®úÉä{ÉhÉ Eäò 10 ÊnùxÉÉå Eäò ¤ÉÉnù)  ¤ÉÖ+É<Ç Eäò ºÉ¨ÉªÉ ¨ÉÞnùÉ ¨Éå ±ÉMÉÉxÉä iÉlÉÉ 
ºÉÒ+ÉäºÉÒ 2 OÉÉ. / Ê±É]õ®ú C±É¨{É Eäò {ÉÉºÉ iÉi{É¶SÉÉiÉÂ ]ÅõÉ<EòÉäbä÷®ú¨ÉÉ (4 Ê¨É.Ê±É./Ê±É.) (ºÉÒ+ÉäºÉÒ ±ÉMÉÉxÉä Eäò 10 ÊnùxÉÉå Eäò 
¤ÉÉnù) |ÉiªÉäEò ¨É½þÒxÉä ±ÉMÉÉxÉä {É®ú ®úÉäMÉ +É{ÉiÉxÉ Eò¨É (9.52%) +ÆÊEòiÉ ÊEòªÉÉ*  
 
+nù®úEò 
¤ÉÉ®úÉ{ÉÉxÉÒ ¨Éå, +nù®úEò Eäò ÊiÉ®úÉ±ÉÒºÉ (43) VÉÒxÉ|ÉEòÉ®úÉå EòÉ ºÉÆ®úIÉhÉ Eò®úEäò ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ MÉªÉÉ* =xÉ¨Éå ºÉä +É<ÇºÉÒ - 
584354 xÉä 20.95 ]õxÉ/½äþC]äõ. Eäò ºÉÉlÉ =SSÉiÉ¨É ={ÉVÉ +ÆÊEòiÉ EòÒ* +É<ÇºÉÒ 584335 iÉlÉÉ +É<ÇºÉÒ 584347 
(6.15%) ¨Éå GÚòb÷ ¡òÉ<¤É®ú +ÊvÉEòiÉ¨É lÉÒ* =SSÉiÉ¨É ºÉÚJÉä ={ÉVÉ EòÒ ¨ÉÉjÉÉ 25.09% +É<ÇºÉÒ -584353 ¨Éå +ÆÊEòiÉ 
EòÒ iÉlÉÉ +ÉäÊ±É+Éä®úÊºÉxÉ EòÒ =SSÉiÉ¨É ¨ÉÉjÉÉ (7.07%) +É<ÇºÉÒ-584343 ¨Éå +ÆÊEòiÉ EòÒ*  

]ÅõÉ<EòÉäbä÷®ú¨ÉÉ +Éè®ú VÉÒ+É®ú¤ÉÒ 35 ]õÉ±Eò ºÉÆªÉÉäVÉxÉ Eäò ºÉÆªÉÖHò ={ÉSÉÉ®ú EòÉä {ÉÉèvÉä Eäò Ê´ÉEòÉºÉ Eäò ¨ÉÉ{ÉnÆùb÷Éå EòÉä 
¤ÉføÉxÉä +Éè®ú +xªÉ ={ÉSÉÉ®úÉå ¨Éå |ÉEòxnù MÉ±ÉxÉ EòÉä Eò¨É Eò®úxÉä ¨Éå ¤Éä½þiÉ®ú {ÉÉªÉÉ MÉªÉÉ* VÉÒ+É®ú¤ÉÒ 35 ]õÉ±Eò ºÉÆªÉÉäVÉxÉ Eäò 
ºÉÉlÉ ]ÅõÉ<EòÉäbä÷®ú¨ÉÉ Eäò ]õÉ±Eò ºÉÆªÉÉäVÉxÉ xÉä ºÉÉä±ÉxÉ +Éè®ú ®úÉ<MÉgø ¨Éå ¤Éä½þiÉ®ú |Énù¶ÉÇxÉ ÊEòªÉÉ*  
 
½þ±nùÒ  
´É¹ÉÇ 2018-19 ¨Éå, EòÉäªÉÆ¤ÉiÉÉä®ú Eäòxpù xÉä 275 ½þ±nùÒ VÉÒxÉ|ÉEòÉ®úÉå EòÉ ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ, ÊVÉºÉ¨Éå ´ÉÞÊrù, ={ÉVÉ B´ÉÆ 
MÉÖhÉ´ÉkÉÉ  ¨ÉÉxÉEòÉå Eäò Ê±ÉB ´ªÉÉ{ÉEò Ê´ÉÊ´ÉvÉiÉÉBÆ |ÉEò]õ ½Öþ<Ç* <ºÉ VÉÒxÉ|ÉEòÉ®úÉå EòÉä =SSÉ ={ÉVÉ´ÉÉ±Éä VÉÒxÉ|ÉEòÉ®ú iÉlÉÉ 
=SSÉ EÖò®úEÖòÊ¨ÉxÉ ={ÉVÉ´ÉÉ±Éä VÉÒxÉ |ÉEòÉ®ú Eäò °ü{É ¨Éå ´ÉMÉÔEÞòiÉ ÊEòªÉÉ MÉªÉÉ* Eò¨¨É®ú{É±±ÉÒ Eäòxpù ¨Éå 280 ½þ±nùÒ 
VÉ¨ÉÇ{±ÉÉºÉ¨É +CºÉä¶ÉxÉÉå EòÉ ºÉÆ®úIÉhÉ ÊEòªÉÃÉ VÉÉ ®ú½þÉ ½èþ* <xÉ +CºÉä¶ÉxÉÉå ¨Éå, ÊxÉWÉÉ¨ÉÉ¤ÉÉnù ±ÉÉäEò±É (62.34 ]õxÉ/½äþC]äõ.), 
SÉäxÉÚ®ú ±ÉÉäEò±É (62 ]õxÉ/½äþC]äõ.), BxÉb÷ÒBSÉ - 4 (61.69 ]õxÉ/½äþC]äõ.), BxÉb÷ÒBSÉ - 9 (62.13 ]õxÉ/½äþC]äõ.) iÉlÉÉ 
VÉä]õÒBºÉ - 332 (60.69 ]õxÉ/½äþC]äõ.) xÉä  ±ÉÉäEò±É SÉèEò nÖùÎMMÉ®úÉ±ÉÉ ®äúb÷ (43.25 ]õxÉ/½äþC]äõ.) iÉlÉÉ +É<Ç+É<ÇBºÉ+É®ú 
|ÉÊiÉ¦ÉÉ- xÉä¶ÉxÉ±É SÉèEò (59.92 ]õxÉ/½äþC]äõ.) EòÒ +{ÉäIÉÉ ¤Éä½þiÉ®ú |Énù¶ÉÇxÉ ÊEòªÉÉ* vÉÉä±ÉÒ ¨Éå ºÉÆ®úIÉhÉ ÊEòªÉä 67 +CºÉä¶ÉxÉÉå 
¨Éå ºÉä SÉèEò |ÉVÉÉÊiÉ ®úÉVÉäxpù ºÉÉäÊxÉªÉÉ (49.83]õxÉ/½äþC]äõ.) EòÒ +{ÉäIÉÉ Eäò´É±É SÉÉènù½þ +CºÉä¶ÉxÉÉå ¨Éå 50.25 ºÉä 54.17 
]õxÉ/½äþC]äõ. +xiÉ®ú Eäò =SSÉ ={ÉVÉ +ÆÊEòiÉ EòÒ* SÉÉènù½þ +É¶ÉÉVÉxÉEò +CºÉä¶ÉxÉÉå ¨Éå, +É®úBSÉ-421 xÉä +ÊvÉEòiÉ¨É ={ÉVÉ 
(54.17]õxÉ/½äþC]äõ.) +ÆÊEòiÉ EòÒ iÉi{É¶SÉÉiÉÂ +É®úBSÉ-2 (53.33 ]õxÉ/½äþC]äõ.)* 

EÖò¨ÉÉ®úMÉÆVÉ ¨Éå, EÖò±É 180 +CºÉä¶ÉxÉÉå EòÉ ºÉÆ®úIÉhÉ ÊEòªÉÉ VÉÉiÉÉ ½èþ* ºÉ¦ÉÒ 180 +CºÉä¶ÉxÉÉå EòÉ ¨ÉÚ±ªÉÉÆEòxÉ 
ÊEòªÉÉ MÉªÉÉ iÉlÉÉ =xÉ¨Éå ºÉä BxÉÃb÷ÒBSÉ-74 (275 OÉÉ./{ÉÉèvÉÉ) iÉlÉÉ BxÉb÷ÒBSÉ -86 (265 OÉÉ./{ÉÉèvÉÉ) {É½þ±Éä, BxÉb÷ÒBSÉ -
98 (290 OÉÉ./{ÉÉèvÉÉ)  iÉlÉÉ BxÉÃb÷ÒBSÉ-78 (270 OÉÉ./{ÉÉèvÉÉ) iÉlÉÉ BxÉb÷ÒBSÉ-2 (265 OÉÉ./{ÉÉèvÉÉ) näù®ú ºÉä {ÉÊ®ú{ÉC´É 
½þÉäxÉä ´ÉÉ±Éä |ÉEòÉ®úÉå ¨Éå =SSÉ ={ÉVÉ´ÉÉ±Éä lÉä* MÉÖÆ]Úõ®ú Eäòxpù xÉä 280 ½þ±nùÒ VÉ¨ÉÇ{±ÉÉºÉ¨É +CºÉä¶ÉxÉÉå EòÉ ºÉÆ®úIÉhÉ ÊEòªÉÉ ½èþ 
ÊVÉxÉ¨Éå 48 EòÉ ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ MÉªÉÉ* {ÉÉºÉÒPÉÉ]õ ¨Éå, ºÉÆ{ÉÚhÉÇ =kÉ®ú {ÉÚ́ ÉÇ IÉäjÉÉå ºÉä 52 Ê´ÉÊ´ÉvÉ VÉÒxÉ|ÉEòÉ®úÉå EòÉä ºÉÆÊSÉiÉ 
Eò®úEäò ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ MÉªÉÉ* BSÉB+É®úBºÉ, {ÉÉä]õÉÆMÉÒ ¨Éå, ´É¹ÉÇ 2018-19 ¨Éå 179 +CºÉä¶ÉxÉÉå EòÉ ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ 
MÉªÉÉ +Éè®ú ºÉÒB+É®úBºÉ, ®úÉ<MÉgø ¨Éå 86 VÉ¨ÉÇ{±ÉÉºÉ¨É +CºÉä¶ÉxÉÉå EòÉ ºÉÆ®úIÉhÉ ÊEòªÉÉ VÉÉiÉÉ ½èþ* ´ÉiÉÇ̈ ÉÉxÉ ¨Éå 
B+É<ÇºÉÒ+É®ú{ÉÒBºÉ Eäò VÉ¨ÉÇ{±ÉÉºÉ¨É ¨Éå EÖò±É 1621 ½þ±nùÒ +CºÉä¶ÉxÉå ½èþ* 

½þ±nùÒ Eäò ºÉ¨ÉÎx´ÉiÉ |ÉVÉÉÊiÉ {É®úÒIÉhÉ ¨Éå, Ê´ÉÊ¦ÉzÉ EäòxpùÉå {É®ú nùÉä VÉÉíSÉÉå (+É<Ç+É<ÇBºÉ+É®ú |ÉÊiÉ¦ÉÉ iÉlÉÉ 
¤ÉÒBºÉ+É®ú 2) Eäò ºÉÉlÉ ¤ÉÉ®ú½þ VÉÒxÉ|ÉEòÉ®úÉå EòÉ ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ MÉªÉÉ* VÉÒxÉ|ÉEòÉ®ú B±É]õÒBºÉ - 2 xÉä EòÉäªÉÆ¤ÉiÉÉä®ú 
(40.92 ]õxÉ/½äþC]äõ.) iÉlÉÉ MÉÖÆ]Úõ®ú (48.9 ]õxÉ/½äþC]äõ.) ¤Éä½þiÉ®ú |Énù¶ÉÇxÉ ÊEòªÉÉ* Eò¨¨ÉÉ®ú{É±±ÉÒ ¨Éå BxÉb÷ÒBSÉ - 11 
(37.50 ]õxÉ/½äþC]äõ.) =SSÉiÉ¨É iÉÉWÉÉ |ÉEòxnù +ÆÊEòiÉ ÊEòªÉÉ* ÊSÉxiÉ{É±±ÉÒ ¨Éå, {ÉÒ]õÒBºÉ -2 (27.87) xÉä =SSÉiÉ¨É ={ÉVÉ 
+ÆÊEòiÉ ÊEòªÉÉ* {ÉÖÆÊb÷¤ÉÉ®úÒ ¨Éå, ºÉ¤ÉºÉä +ÊvÉEò +xÉÖ̈ ÉÉÊxÉiÉ ={ÉVÉ ]õÒºÉÒ{ÉÒ -191 (39.78 ]õxÉ/½äþC]äõ.) ¨Éå +ÆÊEòiÉ EòÒ MÉªÉÒ 
+Éè®ú {ÉÉä]õÉÆMÉÒ ¨Éå {ÉÒ]õÒBºÉ-18 (15.2 ]õxÉ/½äþC]äõ.)  =SSÉiÉ¨É =i{ÉÉnùEò lÉä* EÖò¨ÉÉ®úMÉÆVÉ ¨Éå +ÊvÉEòiÉ¨É |ÉEòxnù =i{ÉÉnùEò 
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B±É]õÒBºÉ-1 (261.11 EÖòx]õ±É/½äþC]äõ.) iÉlÉÉ ®úÉ<MÉfø ¨Éå +É<Ç]õÒ 36 xÉä +ÊvÉEòiÉ¨É |ÉEòxnù ={ÉVÉ (36.7 ]õxÉ/½äþC]äõ.) 
+ÆÊEòiÉ EòÒ* vÉÉä±ÉÒ ¨Éå +É®úBSÉ-9/90 iÉlÉÉ +É®úBSÉ -80 ( Gò¨É¶É& 57.98 ]õxÉ/½äþC]äõ. iÉlÉÉ 53.13 ]õxÉ /½äþC]äõ.) 
=SSÉiÉ¨É =i{ÉÉnùEò lÉä*  

¨ÉÉiÉÉ¤ÉÆMÉÉ IÉäjÉ ¨Éå {ÉÖÆÊb÷¤ÉÉ®úÒ Eäòxpù uùÉ®úÉ +ÉªÉÉäÊVÉiÉ ºÉ´ÉæIÉhÉ ¨Éå ½þ±nùÒ EòÒ nùÉä |É¨ÉÖJÉ ®úÉäMÉÉå VÉèºÉä, {ÉhÉÇ ¤±ÉÉäSÉ 
(]õ¡ò®úÒxÉÉ º{ÉÒºÉÒºÉ) iÉlÉÉ EòÉä±É]õÉä]ÅõÉ<Eò¨É {ÉhÉÇ ÊSÉkÉÒ (EòÉä±É]õÉä]ÅõÉ<Eò¨É º{ÉÒºÉÒºÉ) EòÉä |ÉSÉÊ±ÉiÉ ¨ÉÉxÉÒ MÉ<Ç* +ÊvÉEòÉÆ¶É 
IÉäjÉÉå ¨Éå ºlÉÉxÉÒªÉ |ÉVÉÉÊiÉªÉÉÆ ¡èò±Éä ½ÖþB ½èþ VÉÉä <xÉ ®úÉäMÉÉå Eäò Ê±ÉB +ÊiÉ ºÉǼ ÉänùxÉ¶ÉÒ±É ½èþ* ºÉ´ÉæIÉhÉ ¨Éå ªÉ½þ {ÉÉªÉÉ MÉªÉÉ ÊEò 
¨ÉÉiÉÉ¤ÉÆMÉÉ ¨Éå +ÉèºÉiÉ {ÉhÉÇ ¤±ÉÉäSÉ ®úÉäMÉ EòÒ MÉÆ¦ÉÒ®úiÉÉ 18.35 {ÉÒb÷Ò+É<Ç iÉlÉÉ {ÉhÉÇ ÊSÉkÉÒ Eäò Ê±ÉB 20.53 lÉÒ*  

EòÉäªÉÆ¤ÉiÉÉä®ú ¨Éå, <Ç®úÉäb÷ ÊVÉ±Éä Eäò {Éǟ ûxiÉÖ®úÉ<Ç IÉäjÉ ¨Éå {ÉhÉÇ ÊSÉkÉÒ (14.3 {ÉÒb÷Ò+É<Ç) EòÉ +ÊvÉEòiÉ¨É +É{ÉiÉxÉ 
nù¶ÉÉÇªÉÉ +Éè®ú +ÊvÉEòiÉ¨É {ÉhÉÇ ¤±ÉÉäSÉ MÉÉä¤ÉÒ ( 24.6 {ÉÒb÷Ò+É<Ç) ¨Éå iÉi{É¶SÉÉiÉÂ <Ç®úÉäb÷ ÊVÉ±Éä Eäò {Éä¯ûxiÉÖ®ú<Ç (22.9 
{ÉÒb÷Ò+É<Ç) ¨Éå nù¶ÉÉÇªÉÉ* EòÉäªÉÆ¤ÉiÉÉä®ú ÊVÉ±Éä ¨Éå, +ÊvÉEòiÉ¨É {ÉhÉÇ ¤±ÉÉäSÉ (25.7{ÉÒb÷Ò+É<Ç) +É{ÉiÉxÉ iÉÉäxb÷̈ ÉÖiÉÖ®ú ¨Éå nù¶ÉÉÇªÉÉ 
iÉlÉÉ {ÉhÉÇ ÊSÉkÉÒ EòÉ +É{ÉiÉxÉ EòÉ®úÉ¨Éb÷<Ç ¨Éå 8.9 {ÉÒb÷Ò+É<Ç lÉä* ®úÉ<MÉfø Ê´ÉEòÉºÉ JÉhb÷ Eäò Ê¦ÉJÉÉ®úÒ ¨ÉÉ±É MÉÉí́ É ¨Éå 
EòÉä±Éä]õÉä]ÅõÉ<Eò¨É {ÉhÉÇ ÊSÉkÉÒ ®úÉäMÉ +É{ÉiÉxÉ 43.78% iÉlÉÉ ]õ¡ò®úÒxÉÉ {ÉhÉÇ ¤±ÉÉäSÉ EòÉ +É{ÉiÉxÉ 38.78% ½èþ iÉlÉÉ 
+¨ÉÊ±ÉÊb÷½þ MÉÉí́ É ¨Éå, EòÉä±Éä]õÉä]ÅõÉ<Eò¨É {ÉhÉÇ ÊSÉkÉÒ ®úÉäMÉ +É{ÉiÉxÉ 34.78% +Éè®ú ]õ¡ò®úÒxÉÉ {ÉhÉÇ ÊSÉkÉÒ EòÒ iÉÒµÉiÉÉ 
22.57% ½èþ*  
 
´ÉÞIÉ ¨ÉºÉÉ±Éä  
{ÉÒSÉÒ{É®úÉ<Ç ¨Éå ºÉÆ®úÊIÉiÉ VÉÉªÉ¡ò±É +CºÉä¶ÉxÉÉå ¨Éå, B¨ÉB¡ò-1 xÉä +ÊvÉEòiÉ¨É ´ÉÞIÉ >ÆSÉÉ<Ç (9.14 ¨ÉÒ.ú) iÉlÉÉ iÉxÉÉ ´ªÉÉºÉ 
(58.55 ºÉä. ¨ÉÒ.) +ÆÊEòiÉ ÊEòªÉÉ* B¨É B¡ò -4 xÉä +ÊvÉEòiÉ¨É {ÉhÉÇ ±ÉÆ¤ÉÉ<Ç (20.14 ºÉä. ¨ÉÒ.), {ÉhÉÇ SÉÉèb÷É<Ç (9.15 ºÉä. 
¨ÉÒ.) ¡ò±ÉÉå EòÒ ºÉÆJªÉÉ (667), BEò±É ¡ò±É EòÒ ´ÉWÉxÉ (53.0 OÉÉ.) iÉlÉÉ VÉÉÊ´ÉjÉÒ ={ÉVÉ (286 OÉÉ./´ÉÞIÉ) +ÆÊEòiÉ EòÒ* 
nùÉ{ÉÉä±ÉÒ ¨Éå, VÉÒxÉ|ÉEòÉ® DBSKKVMF 29 (972), DBSKKVMF 9772 (507), DBSKKVMF 22 (498) xÉä Gò¨É¶É& 
+ÊvÉEòiÉ¨É +ÉèºÉiÉ ¡ò±ÉÉå EòÒ ºÉÆJªÉÉ +ÆÊEòiÉ EòÒ* VÉÒxÉ|ÉEòÉ®ú DBSKKV 29 xÉä +ÊvÉEòiÉ¨É ºÉÚJÉä xÉ]õ ={ÉVÉ (9817.20 
OÉÉ.) iÉlÉÉ ºÉÚJÉÒ VÉÉÊ´ÉjÉÒ ={ÉVÉ (2721.60 OÉÉ.) +ÆÊEòiÉ EòÒ* 

nùÉ{ÉÉä±ÉÒ ¨Éå ´É¹ÉÇ 1996-97 ¨Éå ®úÉä{ÉhÉ ÊEòªÉä ±ÉÉéMÉ VÉhÉÇ{±ÉÉºÉ¨É ¨Éå SÉÉ®ú +É¶ÉÉVÉxÉEò VÉÒxÉ|ÉEòÉ®úÉå EòÉ SÉªÉxÉ 
ÊEòªÉÉ MÉªÉÉ* {ÉÉèvÉÉå EòÒ >ÆðSÉÉ<Ç ¨Éå 5.89 ºÉä 7.15 ¨ÉÒ. EòÉ +xiÉ®ú ½èþ, ´ªÉÉºÉ ¨Éå 35-40 ºÉä. ¨ÉÒ. +Éè®ú 2.50 ¨ÉÒ. ºÉä 
3.05 ¨ÉÒ. ´ªÉÉÎ{iÉ ¨Éå +xiÉ®ú ½èþ* {ÉÒSÉÒ{É®úÉ<Ç Eäò 24 +CºÉä¶ÉxÉÉå ¨Éå, ºlÉÉxÉÒªÉ SÉèEò ´ÉÞIÉ EòÒ >ÆðSÉÉ<Ç (9.31 ¨ÉÒ.) EòÒ 
+{ÉäIÉÉ BºÉB-1 xÉä =SSÉiÉ¨É ´ÉÞIÉ >ÆðSÉÉ<Ç 11.78 ¨ÉÒ., iÉi{É¶SÉÉiÉÂ BºÉB-3 (11.63 ¨ÉÒ.) +ÆÊEòiÉ ÊEòªÉÉ* +CºÉä¶ÉxÉ 
BºÉB -13 +xªÉ +CºÉä¶ÉxÉÉå EòÒ +{ÉäIÉÉ EòÉ¡òÒ ¤Éä½þkÉ®ú lÉÉ +Éè®ú ºlÉÉxÉÒªÉ SÉèEò (40.57 ºÉä. ¨ÉÒ.) EòÒ iÉÖ±ÉxÉÉ ¨Éå =SSÉiÉ¨É 
iÉxÉÉ ´ªÉÉºÉ (49.59 ºÉä. ¨ÉÒ.) +ÆÊEòiÉ ÊEòªÉÉ* +CºÉä¶ÉxÉ BºÉB -3 xÉä =SSÉiÉ¨É {ÉhÉÇ ±ÉÆ¤ÉÉ<Ç (12.47 ºÉä. ¨ÉÒ.), {ÉhÉÇ 
SÉÉèb÷É<Ç (7.46 ºÉä. ¨ÉÒ.), ¶ÉÉJÉÉ+Éå EòÒ ºÉÆJªÉÉ (16) iÉlÉÉ ¶ÉÖ¹Eò ¨ÉÖEÖò±É ={ÉVÉ (1.52 ÊEò. OÉÉ. / ´ÉÞIÉ/´É¹ÉÇ) +ÆÊEòiÉ 
ÊEòªÉÉ* {ÉÒSÉÒ{É®úÉ<Ç ¨Éå ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉä ¤ÉÉ®ú½þ nùÉ±ÉSÉÒxÉÒ +CºÉä¶ÉxÉÉå ¨Éå ºÉÒ´ÉÒ-5 ¨Éå +ÊvÉEòiÉ¨É {Éäb÷ EòÒ >ÆðSÉÉ<Ç (2.81 
¨ÉÒ]õ®ú), |É®úÉä½þÉå EòÒ ºÉÆJªÉÉ (10)  iÉlÉÉ iÉxÉÉ ´ªÉÉºÉ (16.84 ºÉä. ¨ÉÒ.) +ÆÊEòiÉ ÊEòªÉÉ*  
 
vÉÊxÉªÉÉ 
®ú¤ÉÒ 2018-19 ¨Éå, VÉÉä¤ÉxÉ®ú ºÉä vÉÊxÉªÉÉ EòÒ 21 (ºÉÒ´ÉÒ]õÒ) |ÉÊ´ÉÎ¹]õªÉÉå EòÉä {ÉÉ=b÷®úÒ Ê¨É±Éb÷¬Ú ®úÉäMÉ Eäò |ÉÊiÉ VÉÉíSÉ EòÒ 
MÉªÉÒ* {É®úÒIÉhÉ ÊEòªÉä MÉªÉä {±ÉÉì]õ ¨Éå nùÉä |ÉÊ´ÉÎ¹]õªÉÉå VÉèºÉä, ºÉÒ+Éä+É®ú-190 iÉlÉÉ ºÉÒ+Éä+É®ú-192 xÉä ¨ÉvªÉ¨É |ÉÊiÉ®úÉävÉ 
n¶ÉÉÇªÉÉ iÉlÉÉ nùºÉ |ÉÊ´ÉÎ¹]õªÉÉÆ VÉèºÉä COR-176 ºÉä COR-180, COR-185 ºÉä COR-187, COR-191 iÉlÉÉ RCr-728 
ºÉǼ ÉänùxÉ¶ÉÒ±É lÉÒ +Éè®ú ¤ÉÉEòÒ |ÉÊ´ÉÎ¹]õªÉÉå xÉä ®úÉäMÉ Eäò |ÉÊiÉ +ÊiÉºÉǼ ÉänùxÉ¶ÉÒ±É |ÉÊiÉÊGòªÉÉ ÊnùJÉÉ<Ç*  

ºÉÉ¨ÉÉxªÉ {ÉÊ®úÎºlÉÊiÉªÉÉå ¨Éå UD-35, UD-76, RCr- 436, UD-27,  UD-39 +ÉÊnù iÉlÉÉ iÉxÉÉ´É EòÒ ÎºlÉÊiÉ ¨Éå  
UD-27, UD-86, UD-77, UD-73 +Éè®ú UD-87 =SSÉ =i{ÉÉnùEò lÉä* iÉxÉÉ´É ºÉÚSÉEòÉÆEòÉå Eäò +ÉvÉÉ®ú {É®ú UD-87, RCr-20, 
UD-86, UD-77 +Éè®ú UD-30 EòÉä ºÉÚJÉä ½þÉ±ÉiÉ ¨Éå ´ÉÉÆUôxÉÒªÉ |ÉÊ´ÉÎ¹]õ Eäò °ü{É ¨Éå {ÉÉªÉÉ MÉªÉÉ* 

Eò]õÉ<Ç |É¤ÉÆvÉxÉ, |ÉVÉÉÊiÉªÉÉå +Éè®ú =´ÉÇ®úEòiÉÉ Eäò ºiÉ®ú xÉä vÉÊxÉªÉÉ Eäò ¤ÉÒVÉ EòÉä VÉMÉÖnùÉxÉ ¨Éå ¤É®úÉ¤É®ú ={ÉVÉ EòÉä 
|É¦ÉÉÊ´ÉiÉ ÊEòªÉÉ* {ÉéiÉÉ±ÉÒºÉ ÊnùxÉÉå Eäò ¤ÉÉnù BEò ¤ÉÉ®ú Eò]äõ ½ÖþB {ÉÉèvÉä xÉä nùÉä ¤ÉÉ®ú Eò]äõ ½ÖþB {ÉÉèvÉä ªÉÉ Ê¤ÉxÉÉ Eò]äõ ½ÖþB {ÉÉèvÉä ºÉä 
+ÊvÉEò vÉÊxÉªÉÉ ¤ÉÒVÉ Eäò ¤É®úÉ¤É®ú ={ÉVÉ +ÆÊEòiÉ EòÒ* VÉÒb÷ÒB±ÉºÉÒ 1 |ÉVÉÉÊiÉ xÉä VÉÒºÉÒ+Éä2 ºÉä EòÉ¡òÒ +ÊvÉEò vÉÊxÉªÉÉ 
¤ÉÒVÉ Eäò ¤É®úÉ¤É®ú ={ÉVÉ EòÉ EòÉ =i{ÉÉnùxÉ ÊEòªÉÉ* +xªÉ ={ÉSÉÉ®úÉå EòÒ +{ÉäIÉÉ 60:30:00 ÊEò. OÉÉ. BxÉ{ÉÒEäò/½äþC]äõ. 
±ÉMÉÉxÉä ºÉä ºÉ¤ÉºÉä +ÊvÉEò ¤ÉÒVÉ Eäò ¤É®úÉ¤É®ú ={ÉVÉ +ÆÊEòiÉ EòÒ* Ê´ÉÊ¦ÉzÉ =´ÉÇ®úiÉÉ ºiÉ®ú Eäò iÉ½þiÉ VÉÒºÉÒ+Éä2 EòÒ +{ÉäIÉÉ 
|ÉVÉÉÊiÉ VÉÒb÷ÒB±ÉºÉÒ 1 +ÊvÉEò |É¦ÉÉ´ÉÒ lÉä*  
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VÉÒ®úÉ  
VÉMÉÖnùÉxÉ ¨Éå VÉÒ®úÉ EòÒ iÉä®úú½þ |ÉVÉÉÊiÉªÉÉå EòÉä  {ÉÉ=b÷®úÒ Ê¨É±b÷¬Ú ®úÉäMÉ Eäò |ÉÊiÉ UôÉxÉ¤ÉÒxÉ EòÒ MÉªÉÒ* xªÉÚxÉiÉ¨É ®úÉäMÉ +É{ÉiÉxÉ 
VÉäºÉÒ-16-07 (5.0%) ¨Éå nù¶ÉÉÇªÉÉ VÉ¤ÉÊEò +ÊvÉEòiÉ¨É ®úÉäMÉ +É{ÉiÉxÉ |ÉÊ´ÉÎ¹]õ VÉäºÉÒ-18-02¨Éå iÉlÉÉ ºÉÒ´ÉÒ]õÒ-42 
(15.0%) ¨Éå nù¶ÉÉÇªÉÉ* {ÉÉ=b÷®úÒ Ê¨É±b÷¬Ú +É{ÉiÉxÉ EòÉ +xiÉ®ú 5.0 ºÉä 15.0 |ÉÊiÉ¶ÉiÉ ½èþ*  

¨ÉxÉb÷Éä®ú ¨Éå VÉÒ®úÉ ¨Éå iÉÒxÉ ´É¹ÉÇ Eäò ÊbÅ÷{É ËºÉSÉÉ<Ç B´ÉÆ ¡ò®úÊ]õMÉä¶ÉxÉ {É®úÒIÉhÉ Eäò ¡ò±Éº´É°ü{É ªÉ½þ ºÉÚÊSÉiÉ ÊEòªÉÉ ÊEò 
=SSÉiÉ¨É EÖò±É |ÉÉÎ{iÉ (¯û. 1,80,9000 /½äþC]äõ.), xÉä]õ |ÉÉÎ{iÉ (¯û. 1,21,700 /½äþC]äõ.) iÉlÉÉ ±ÉÉ¦É ¨ÉÚ±ªÉ Eäò +xÉÖ{ÉÉiÉ 
(3:1) EòÒ bä÷]õÉ ¡ò®úÊ]õMÉä¶ÉxÉ uùÉ®úÉ 80% +É®úb÷ÒB¡ò Eäò ºÉÉlÉ 0.6 +É<Çb÷¤±ªÉÖ /ºÉÒ{ÉÒ<Ç +xÉÖ{ÉÉiÉ ¨Éå ÊbÅ÷{É ËºÉSÉÉ<Ç Eäò 
+xiÉMÉÇiÉ +ÆÊEòiÉ EòÒ MÉªÉÒ* 
 
ºÉÉé¡ò 
VÉMÉÖnùÉxÉ ¨Éå ®úÉ¨ÉÖ±ÉÉÊ®úªÉÉ ¤±ÉÉ<]õ ®úÉäMÉ |ÉÊiÉ®úÉävÉEòiÉÉ EòÒ UôÉxÉ¤ÉÒxÉ EòÒ MÉªÉÒ* =xÉ¨Éå ÊEòºÉÒ ¦ÉÒ |ÉÊ´ÉÎ¹]õ EòÉä ®úÉ¨ÉÖ±ÉÉÊ®úªÉÉ 
¤±ÉÉ<]õ ºÉä ¨ÉÖHò xÉ½þÓ näùJÉÉ MÉªÉÉ* ®úÉ¨ÉÖ±ÉÉÊ®úªÉÉ ¤±ÉÉ<]õ EòÉ xªÉÚxÉiÉ¨É +É{ÉiÉxÉ B¡òBxÉÃB±É-118 iÉlÉÉ B¡òBxÉB±É - 126 
(25.00%) ¨Éå nù¶ÉÉÇªÉÉ VÉ¤ÉÊEò +ÊvÉEòiÉ¨É +É{ÉiÉxÉ B¡òBxÉB±É -129 (32.25%) |ÉÊ´ÉÎ¹]õ ¨Éå +ÆÊEòiÉ ÊEòªÉÉ* ®úÉäMÉ 
+É{ÉiÉxÉ EòÉ +xiÉ®ú 25.00 ºÉä 32.25 |ÉÊiÉ¶ÉiÉ ½èþ*  

VÉÉä¤ÉxÉ®ú ¨Éå ºÉÒ´ÉÒ]õÒ {É®úÒIÉhÉ ºÉä {ÉiÉÉ SÉ±ÉÉ ÊEò ¤ÉÒVÉ EòÒ ={ÉVÉ ¨Éå 13.20 ºÉä 25.22 EÖòxiÉ±É / ½äþC]äõ. 
+xiÉ®ú lÉä* ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉä nùºÉ |ÉÊ´ÉÎ¹]õªÉÉå ¨Éå ºÉä, |ÉÊ´ÉÎ¹]õ ªÉÖB¡ò-231 xÉä +ÊvÉEòiÉ¨É ¤ÉÒVÉ ={ÉVÉ 25.62 EÖòxiÉ±É / 
½äþC]äõ. +ÆÊEòiÉ EòÒ iÉi{É¶SÉÉiÉÂ ªÉÖB¡ò-232 (24.69 EÖòxiÉ±É / ½äþC]äõ.), ªÉÖB¡ò-230 (23.22 EÖòxiÉ±É / ½äþC]äõ.), 
+É®úB¡ò-125 (22.95 EÖòxiÉ±É / ½äþC]äõ.) , iÉlÉÉ +É®úÃB¡ò-205 (22.84 EÖòxiÉ±É / ½äþC]äõ.) VÉ¤ÉÊEò ÊxÉ¨xÉiÉ¨É ¤ÉÒVÉ 
={ÉVÉ 13.21 EÖòxiÉ±É / ½äþC]äõ. ªÉÖB¡ò-234 ¨Éå +ÆÊEòiÉ EòÒ*  ´É¹ÉÇ 2017-18 iÉlÉÉ 2018-19 ¨Éå +É<Ç<Ç]õÒ ¨ÉÚ±ªÉÉÆEòxÉ 
ÊEòªÉä MÉªÉä ºÉÉé¡ò |ÉÊ´ÉÎ¹]õªÉÉå Eäò +ÉèºÉiÉ |Énù¶ÉÇxÉ ºÉä ªÉÖB¡ò-231 EòÒ ={ÉVÉ 26.71 EÖòxiÉ±É / ½äþC]äõ.EòÉ ¤Éä½þiÉ®ú |Énù¶ÉÇxÉ 
ºÉÉ¨ÉxÉä +ÉªÉÉ iÉi{É¶SÉÉiÉÂ ªÉÖB¡ò-230 (24.84 EÖòxiÉ±É / ½äþC]äõ.) iÉlÉÉ +É®úÃB¡ò-205 SÉèEò (23.64 EÖòxiÉ±É / ½äþC]äõ.), 
VÉ¤ÉÊEò ÊxÉ¨xÉiÉ¨É +ÉèºÉiÉ ¤ÉÒVÉ ={É±ÉÎ¤vÉ 14.20 EÖòxiÉ±É / ½äþC]äõ. ªÉÖB¡ò-234 ¨Éå +ÆÊEòiÉ ÊEòªÉÉ*  
 
¨ÉälÉÒ 
VÉÉä¤ÉxÉ®ú ¨Éå, VÉÒxÉ|ÉEòÉ®ú ªÉÖB¨É 88, ªÉÖB¨É 87, ªÉÖB¨É 73, ªÉÖB¨É 71 iÉlÉÉ ªÉÖB¨É 69 ºÉÉ¨ÉÉxªÉ ÎºlÉÊiÉ ¨Éå iÉlÉÉ ªÉÖB¨É 
80, ªÉÖB¨É 92, ªÉÖB¨É 89, ªÉÖB¨É 75 iÉlÉÉ ªÉÖB¨É 93 iÉxÉÉ´É EòÒ ÎºlÉÊiÉ ¨Éå =SSÉ =i{ÉÉnùEò lÉä* iÉxÉÉ´É ºÉÚSÉEòÉÆEòÉå Eäò 
+ÉvÉÉ®ú {É®ú ªÉÖB¨É 80, ªÉÖB¨É 75, ªÉÖB¨É 89, ªÉÖB¨É 92 iÉlÉÉ ªÉÖB¨É 93 EòÉä ºÉÚJÉä ½þÉ±ÉiÉ Eäò Ê±ÉB ´ÉÉÆUôxÉÒªÉ |ÉÊ´ÉÎ¹]õ 
{ÉÉªÉÉ MÉªÉÉ*  

vÉÉä±ÉÒ ¨Éå ºÉjÉ½þ |ÉÊ´ÉÎ¹]õªÉÉå B´ÉÆ BEò SÉèEò |ÉVÉÉÊiÉªÉÉå ¨Éå ºÉÒ´ÉÒ]õÒ {É®úÒIÉhÉ ¨ÉÚ±ªÉÉÆEòxÉ Eò®úxÉä {É®ú SÉèEò ®úÉVÉäxpù 
EòÉxiÉÒ EòÒ iÉÖ±ÉxÉÉ ¨Éå ÊEòºÉÒ ¦ÉÒ |ÉÊ´ÉÎ¹]õ EòÉä |ÉÊiÉ {±ÉÉì]õ EòÒ ={ÉVÉ ªÉÉ |ÉÊiÉ ½äþC]äõªÉ®ú EòÒ ={ÉVÉ ¨Éå ¤Éä½þiÉ®ú xÉ½þÓ {ÉÉªÉÉ 
MÉªÉÉ* Ê¡ò®ú ¦ÉÒ, SÉèEò ®úÉVÉäxpù EòÉxiÉÒ EòÒ iÉÖ±ÉxÉÉ ¨Éå B¡òVÉÒEäò - 137 iÉlÉÉ B¡òVÉÒEäò -132 xÉä |ÉÊiÉ ½äþC]äõªÉ®ú =SSÉiÉ¨É 
={ÉVÉ ( Gò¨É¶É& 26.27 iÉlÉÉ 25.53 EÖòx]õ±É /½äþC]äõªÉ®ú) +ÆÊEòiÉ EòÒ* MÉÖÆ]Úõ®ú ¨Éå, SÉèEò ±ÉÉ¨É ¨ÉälÉÒ -3 (14.80 EÖòxiÉ±É 
/½äþC]äõ.) EòÒ +{ÉäIÉÉ B¡òVÉÒEäò-136 (21.68EÖòxiÉ±É/½äþC]äõ.), B¡òVÉÒEäò-135 (19.50 EÖòxiÉ±É/½äþC]äõ.), B¡òVÉÒEäò-132 
(18.77EÖòxiÉ±É/½äþC]äõ.), B¡òVÉÒEäò-137 (18.57 EÖòxiÉ±É/½äþC]äõ.) iÉlÉÉ B¡òVÉÒEäò-127 (18.29EÖòxiÉ±É/½äþC]äõ.) ¨Éå 
+ÊvÉEò ={ÉVÉ +ÆÊEòiÉ EòÒ*  
 
+VÉ´ÉÉ<xÉ 
+VÉ´ÉÉ<xÉ Eäò Ê±ÉB ÊEòªÉä MÉªÉä ºÉÒ ´ÉÒ ]õÒ {É®úÒIÉhÉ ¨Éå  ¤ÉÒVÉ ={ÉVÉ ¨Éå 6.54 ºÉä 12. 88  EÖòx]õ±É / ½äþC]äõªÉ® EòÉ 
+xiÉ®ú ½èþ* {É®úÒIÉhÉ ÊEòªÉä SÉÉènù½þ |ÉÊ´ÉÎ¹]õªÉÉå ¨Éå ºÉä |ÉÊ´ÉÎ¹]õ B±É BºÉ -14-3 xÉä +ÊvÉEòiÉ¨É ¤ÉÒVÉ ={ÉVÉ 1288.43 ÊEò. 
OÉÉ./½äþC]äõ. +ÆÊEòiÉ EòÒ iÉi{É¶SÉÉiÉÂ ºlÉÉxÉÒªÉ (12.31EÖòxiÉ±É /½äþC]äõ.), BxÉb÷ÒBVÉä- 10 (9.25 EÖòx]õ±É / ½äþC]äõªÉ®), BB-
73 (8.94 EÖòx]õ±É / ½äþC]äõªÉ®) iÉlÉÉ BB-6 (8.93 EÖòx]õ±É / ½äþC]äõªÉ®) +ÆÊEòiÉ EòÒ, VÉ¤ÉÊEò ÊxÉ¨xÉiÉ¨É ={ÉVÉ 
BxÉb÷ÒBVÉä-11 ¨Éå 654.17 ÊEò. OÉÉ. /½äþC]äõ. lÉä*  |ÉÊ´ÉÎ¹]õªÉÉå Eäò ¨ÉvªÉ¨É |Énù¶ÉÇxÉ ºÉä {ÉiÉÉ SÉ±ÉÉ ÊEò ºlÉÉxÉÒªÉ =i{ÉÉnùEò 
EòÉ ¸Éä¹`ö |Énù¶ÉÇxÉ 10.21 EÖòx]õ±É / ½äþC]äõªÉ® iÉi{É¶SÉÉiÉÂ B±ÉBºÉ-14-4 (9.94 EÖòx]õ±É / ½äþC]äõªÉ®) iÉlÉÉ +É<ÇB-1 ( 
9.24 EÖòx]õ±É / ½äþC]äõªÉ®) ½èþ VÉ¤ÉÊEò, ÊxÉ¨xÉiÉ¨É ¤ÉÒVÉ ={ÉVÉ 6.99 EÖòx]õ±É / ½äþC]äõªÉ®) VÉÉä¤ÉxÉ®ú Eäò BSÉBVÉä-7 ¨Éå 
+ÆÊEòiÉ ÊEòªÉÉ*  
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+É¨É +Énù®úEò 
®úÉ<MÉfø Eäòxpù ¨Éå +É¨É +nù®úEò Eäò Uô& VÉ¨ÉÇ{±ÉÉºÉ¨É EòÉä ºÉÆÊSÉiÉ Eò®úEäò ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ* <ÆÊnù®úÉ +É¨É +Énù®úEò 1 
(+É<ÇB¨ÉVÉÒ1) xÉä =SSÉiÉ¨É |ÉEòxnù ={ÉVÉ (28.6 ]õxÉ/½äþC]äõªÉ®) ú +ÆÊEòiÉ ÊEòªÉÉ iÉi{É¶SÉÉiÉÂ SÉèEò (24.8 ]õxÉ/½äþC]äõ.) ºÉä 
+ÊvÉEò +É<ÇB¨ÉVÉÒ 2 (27.5) iÉlÉÉ +É<ÇB¨ÉVÉÒ 4 (25.4]õxÉ/½äþC]äõ.) lÉä*  
 
EäòºÉ®ú 
EäòºÉ®ú +xÉÖºÉÆvÉÉxÉ Eäòxpù ¨Éå ¨ÉÚ±ªÉÉÆEòxÉ +Éè®ú ±ÉIÉhÉ ´ÉhÉÇxÉ Eäò Ê±ÉB VÉè́ É Ê´ÉÊ´ÉvÉiÉÉ +Éè®ú ºÉéÊ{É±É EòÉì¨ÉÇ ºÉÆSÉªÉxÉ (160 ) EòÉä 
¨ÉÉ{ÉxÉä Eäò Ê±ÉB Eò¶¨ÉÒ®ú +Éè®ú ÊSÉxÉÉ¤É PÉÉ]õÒ Eäò IÉäjÉÉå ¨Éå ºÉÆ¦ÉÉÊ´ÉiÉ EäòºÉ®ú =MÉÉxÉä ´ÉÉ±Éä MÉÉí́ ÉÉå EòÉ ºÉ´ÉæIÉhÉ ÊEòªÉÉ MÉªÉÉ*  
{ÉÉÆ{ÉÉä®ú EäòºÉ®ú =MÉÉxÉä ´ÉÉ±Éä IÉäjÉÉå Eäò 18 xÉ¨ÉÚxÉÉå ºÉä ®úÉ<ºÉÉäÎº¡òªÉ®ú ¨Éå ¨ÉÞnùÉ Eò´ÉEò EòÉ {ÉÞlÉCEò®úhÉ, {É½þSÉÉxÉ B´ÉÆ =ºÉEòÒ 
VÉxÉMÉhÉxÉÉ +vªÉªÉxÉ ºÉä YÉÉiÉ ½Öþ+É ÊEò xÉÉè Eò´ÉEòÉå  (}ªÉÖºÉäÊ®úªÉ¨É º{ÉÒ., +º{É®úÊMÉ±±ÉºÉ º{ÉÒ. {ÉäÊxÉÊºÉÊ±ÉªÉ¨É º{ÉÒ. 
]ÅõÉ<EòÉäbä÷®ú¨ÉÉ º{ÉÒ. ¨ÉÖEòÉä®ú º{ÉÒ. iÉlÉÉ EÖòUô +xÉVÉÉxÉä Eò´ÉEò) EòÒ {É½þSÉÉxÉ EòÒ MÉªÉÒ* Eò<Ç ¨ÉÞnùÉ xÉ¨ÉÚxÉÉå ¨Éå Eò¨É Eò´ÉEò 
lÉä* }ªÉÖºÉäÊ®úªÉ¨É º{ÉÒ. |É¤É±É ½èþ VÉÉä EäòºÉ®ú EòÉì̈ ÉÇ MÉ±ÉxÉ Eäò Ê±ÉB EòÉ®úhÉ ½þÉäiÉÉ ½èþ*  
 
EòÉ±ÉÉ VÉÒ®úÉ 
{ÉÖ±É´ÉÉ¨ÉÉ, b÷Éäb÷É iÉlÉÉ ¤Éb÷Ò{ÉÉä®úÉ VÉèºÉä iÉÒxÉ ÊVÉ±ÉÉå ¨Éå ºÉ´ÉæIÉhÉ Eò®úEäò 12 xÉ¨ÉÚxÉÉå (Eòxnù B´ÉÆ ¤ÉÒVÉ) EòÉä ºÉÆÊSÉiÉ Eò®úEäò 
{ÉÉ¨{ÉÉä®ú ¨Éå ºÉÆ®úIÉhÉ ÊEòªÉÉ MÉªÉÉ*  
 
MÉÖhÉ´ÉkÉÉ ®úÉä{ÉhÉ ºÉÉ¨ÉÊOÉªÉÉå EòÉ =i{ÉÉnùxÉ B´ÉÆ Ê´ÉiÉ®úhÉ 
B+É<ÇºÉÒ+É®ú{ÉÒBºÉ EäòxpùÉå xÉä EòÉ±ÉÒ Ê¨ÉSÉÇ Eäò 4.16 ±ÉÉJÉ VÉc÷ ±ÉMÉÉB EòiÉ®úxÉ, <±ÉÉªÉSÉÒ Eäò 2374 ºÉEäòºÉÇ,   16.98 
]õxÉ ½þ±nùÒ, 13.71]õxÉ +nù®úEò, 194 VÉÉªÉ¡ò±É EòÒ Eò±É¨ÉÒ {ÉÉèvÉä, 1048 VÉÉªÉ¡ò±É Eäò ¤ÉÒVÉ {ÉÉèvÉä, 150 nùÉ±ÉSÉÒxÉÒ Eäò 
Eò±É¨ÉÒ {ÉÉèvÉä +Éè®ú 250 nùÉ±ÉSÉÒxÉÒ Eäò ¤ÉÒVÉ {ÉÉèvÉä EòÉ =i{ÉÉnùxÉ Eò®úEäò Ê´ÉiÉ®úhÉ ÊEòªÉÉ* ¤ÉÒVÉ ¨ÉºÉÉ±ÉÉå ¨Éå 31.19 EÖòxiÉ±É 
vÉÊxÉªÉÉ, 30.5 EÖòxiÉ±É ºÉÉé¡ò, 61.71 EÖòxiÉ±É ¨ÉälÉÒ +Éè®ú 10 ÊEò. OÉÉ. +VÉ´ÉÉ<xÉ ¤ÉÒVÉ ºÉÉ¨ÉÊOÉªÉÉå EòÉ =i{ÉÉnùxÉ Eò®úEäò 
Ê´ÉiÉ®úhÉ ÊEòªÉÉ*  

• ½þ±nùÒ EòÒ MªÉÉ®ú½þ =SSÉ ={ÉVÉ ´ÉÉ±ÉÒ |ÉVÉÉÊiÉªÉÉå {É®ú |Énù¶ÉÇxÉÒ (MÉÖÆ]Úõ®ú)*  

• nùÉ±ÉSÉÒxÉÒ Eäò UôÉ±É EòÉä ÊxÉEòÉ±ÉxÉä EòÒ iÉEòxÉÒEòÒ, +nù®úEò B´ÉÆ ½þ±nùÒ EòÒ |ÉÉä ]Åäõ |É´ÉvÉÇxÉ iÉEòxÉÒEòÒ, EòÉ±ÉÒ  Ê¨ÉSÉÇ 
EòÉ ºÉÆºÉÉvÉxÉ, ½þ±nùÒ EòÉ ºÉÆºÉÉvÉxÉ, VÉÉªÉ¡ò±É B´ÉÆ EòÉäEÖò¨É ¨Éå ¨ÉÞnÖù EòÉ`ö OÉÉÏ}]õMÉ, ¤ÉÖ¶É {Éä{{É®ú =i{ÉÉnùxÉ iÉEòxÉÒEòÒ, 
VÉÉªÉ¡ò±É EòÒ UôÉ±É ºÉä SÉ]õxÉÒ ¤ÉxÉÉEò®ú ºÉÆ®úÊIÉiÉ Eò®úxÉÉ (nùÉ{ÉÉä±ÉÒ) +ÉÊnù EòÒ |Énù¶ÉÇxÉÒ*  

• ¨ÉälÉÒ, VÉÒ®úÉ iÉlÉÉ ºÉÉé¡ò Eäò =SSÉ ={ÉVÉ ´ÉÉ±ÉÒ |ÉVÉÉÊiÉªÉÉå {É®ú +É`ö |Énù¶ÉÇxÉÒ (VÉÉä¤ÉxÉ®ú)* 

• nùÉä ¨ÉÖEÖò±É ´ÉÉ±Éä ½þ±nùÒ ¤ÉÒVÉ |ÉEòxnùÉå Eäò ¤ÉÒVÉ ={ÉSÉÉ®ú, SÉÉ®ú EòiÉÉ®úÉå {É®ú =`öÉªÉä ¤Éäb÷ |ÉhÉÉ±ÉÒ, ]ÅõÉC]õ®ú uùÉ®úÉ 
½þ±nùÒ ¡òºÉ±ÉxÉ {É®ú |Énù¶ÉÇxÉÒ (EòÉ¨ÉÉ®ú{É±±ÉÒ)* 

 
iÉEòxÉÒEòÒ +xiÉ®úhÉ 
Ê´ÉÊ¦ÉzÉ EäòxpùÉå Eäò ´ÉèYÉÉÊxÉEòÉå xÉä xÉ´ÉÒxÉiÉ¨É iÉEòxÉÒEòÉå EòÉä ±ÉÉäEòÊ|ÉªÉ ¤ÉxÉÉxÉä Eäò Ê±ÉB WÉÉä®únùÉ®ú |ÉªÉÉºÉ ÊEòªÉÉ ½èþ CªÉÉåÊEò 
+xÉÖºÉÆvÉÉxÉ iÉ¦ÉÒ ºÉÉlÉÇEò ½þÉäiÉÉ ½èþ VÉ¤É ´É½þ ÊEòºÉÉxÉÉå iÉEò {É½ÖÆþSÉiÉÉ ½èþ +Éè®ú =ºÉºÉä ±ÉÉ¦ÉÉÎx´ÉiÉ ½þÉäiÉÉ ½èþ* ´É¹ÉÇ Eäò nùÉè®úÉxÉ 
|ÉnùÌ¶ÉiÉ EÖòUô |ÉÉètÉäÊMÉÊEòªÉÉí ÊxÉ¨xÉÊ±ÉÊJÉiÉ ½èþ* 
 
=SSÉ ={ÉVÉ´ÉÉ±ÉÒ |ÉVÉÉÊiÉªÉÉí- ÊEòºÉÉxÉÉå EòÉä ´É®únùÉxÉ 

♦ EòÉä®úÉ{ÉÖ]õ ¨Éå nù¨¤É¯ûrùÉ®ú {ÉÖVÉÉ®úÒ ({ÉÉä]Âõ]õÉÆMÉÒ) ¨Éå 1 ½äþC]äõªÉ®ú ¨Éå VÉèÊ´ÉEò +nù®úEò JÉäiÉÒ EòÒ ±ÉÉäEòÊ|ÉªÉiÉÉ*  

♦ {ÉÊzÉªÉÚ®ú EòÉ±ÉÒ Ê¨ÉSÉÇ |ÉVÉÉÊiÉªÉÉå EòÒ Uô& |Énù¶ÉÇÊxÉªÉÉÆ* 

♦ ½þ±nùÒ EòÒ ºÉÒ´ÉÒ ®úÉVÉäxpù ºÉÉäÊxÉªÉÉ |ÉVÉÉiÉÒ (MÉÖÆ]Úõ®ú) Eäò ®úÉä{ÉhÉ |Énù¶ÉÇxÉÒ*  

♦ =SSÉ ={ÉVÉ´ÉÉ±ÉÒ ½þ±nùÒ |ÉVÉÉÊiÉ ºÉÒ+Éä2 (EòÉäªÉÆ¤ÉiÉÉä®ú) EòÒ iÉÒxÉ |Énù¶ÉÇxÉÒ* 
 
ÊEòºÉÉxÉÉå Eäò JÉäiÉ (EÖò¨ÉÉ®úMÉÆVÉ) ¨Éå xÉ®äúxpù ºÉ®úªÉÚ (BxÉb÷ÒBSÉ-8) EòÒ iÉEòxÉÒEòÒ |Énù¶ÉÇxÉÒ*  

♦ Ê®úb÷ÉäÊ¨É±É B¨ÉWÉäb÷ 0.2% EòÒ nù®ú + ¨ÉÉäxÉÉäGòÉä]õÉä¡òÉäºÉ 0.2% EòÒ nù®ú ¨Éå 45 Ê¨ÉxÉÖ]õ (EòÉ¨É®ú{É±±ÉÒ) ¤ÉÒVÉ 
={ÉSÉÉ®ú EòÒ iÉEòxÉÒEòÒ |Énù¶ÉÇxÉÒ*  
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♦ +ºÉ¨¤ÉÖ®ú MÉÉí́ É (ªÉä®úEòÉb÷) ¨Éå VÉè́ É =´ÉÇ®úEò B´ÉÆ VÉè́ É ÊxÉªÉxjÉhÉ EòÉ®úEò Eäò ºÉÉlÉ ºÉ¨ÉÞrù JÉÉnù ÊxÉ¨ÉÉÇhÉ EòÒ |Énù¶ÉÇxÉÒ*  

♦ Ê´ÉÊ¦ÉzÉ ºlÉÉxÉÉå (VÉÉä¤ÉxÉ®ú) Eäò Ê±ÉB +xÉÖ¶ÉÆÊºÉiÉ EÞòÊ¹É {ÉrùÊiÉªÉÉå EòÉä +{ÉxÉÉEò®ú ¨ÉälÉÒ EòÒ ºÉÚI¨É JÉäiÉÒÉ*  

 
®úÉä{ÉhÉ ºÉÉ¨ÉÊOÉªÉÉå EòÉ pÖùiÉ MÉÖhÉxÉ- xªÉÚxÉiÉ¨É ´ªÉªÉ Eäò Ê±ÉB 

♦ ¶Éäb÷ xÉä]õ Eäò iÉ½þiÉ |ÉÉä-]Åäõ iÉEòxÉÒEò Eäò ºÉÉlÉ ½þ±nùÒ EòÒ xÉºÉÇ®úÒ EòÉä ±ÉÉäEòÊ|ÉªÉ ¤ÉxÉÉªÉÉ MÉªÉÉ (Eò¨¨É®ú{É±±ÉÒ)* 

♦ Eäò´ÉÒEäò, EòÉäxbä÷̈ {ÉÖb÷Ò, Ê´É¶ÉÉJÉ{É]Âõ]õxÉ¨É Eäò ºÉ½þªÉÉäMÉ ºÉä {Ébä÷̄ û, nÖùÎ¨¥ÉMÉÖb÷É +Éè®ú +®úEÖò ¨Éå |ÉÉä-]Åäõ iÉEòxÉÒEò* 

♦ 1.5 BEòb÷ IÉäjÉ (EòÉäªÉÆ¤ÉiÉÉä®ú) ¨Éå ½þ±nùÒ |ÉiªÉÉ®úÉä{ÉhÉ Eäò |Énù¶ÉÇxÉ {É®ú JÉäiÉÒ MÉiÉ |Énù¶ÉÇxÉÒ*  

♦ +nù®úEò +Éè®ú ½þ±nùÒ Eäò Ê±ÉB |ÉÉä-]Åèõ |É´ÉvÉÇxÉ iÉEòxÉÒEò EòÒ |Énù¶ÉÇxÉÒ, VÉÉªÉ¡ò±É +Éè®ú EòÉäEÖò¨É ¨Éå ¨ÉÖ±ÉÉªÉ¨É ±ÉEòb÷Ò 
OÉÉÏ}]õMÉ iÉEòxÉÒEò, ZÉÉb÷Ò EòÉ±ÉÒ Ê¨ÉSÉÇ =i{ÉÉnùxÉ iÉEòxÉÒEò (nùÉ{ÉÉä±ÉÒ)* 

 
VÉèÊ´ÉEò JÉäiÉÒ 

♦ +Éäb÷Ò¶ÉÉ Eäò {ÉÚ́ ÉÔ PÉÉ]õ =SSÉ ¦ÉÚÊ¨É IÉäjÉ ¨Éå VÉèÊ´ÉEò +nù®úEò JÉäiÉÒ EòÒ ±ÉÉäEòÊ|ÉªÉiÉÉ*  
={É®úÉäHò JÉäiÉÒ MÉiÉ |Énù¶ÉÇxÉÉå Eäò +±ÉÉ´ÉÉ, ´ÉèYÉÉÊxÉEòÉå xÉä |ÉÊ¶ÉIÉhÉ EòÉªÉÇGò¨É +ÉªÉÉäÊVÉiÉ Eò®úEäò, |ÉÊ¶ÉIÉhÉ +Éè®ú 
ºÉÆMÉÉäÎ¹`öªÉÉå ¨Éå Ê®úºÉÉäºÉÇ ´ªÉÊHò Eäò °ü{É ¨Éå ¦ÉÉMÉ ±ÉäEò®ú +Éè®ú Ê´ÉÊ¦ÉzÉ ¨ÉÒÊb÷ªÉÉ (ºÉ¨ÉÉSÉÉ®ú {ÉjÉ, ®äúÊb÷ªÉÉä ´ÉÉiÉÉÇ +Éè®ú 
]õÒ´ÉÒ EòÉªÉÇGò¨É) Eäò ¨ÉÉvªÉ¨É ºÉä |ÉÉätÉäÊMÉEòÒ EòÉä +Éè®ú +ÊvÉEò ±ÉÉäEòÊ|ÉªÉ ¤ÉxÉÉªÉÉ* 

 
ºÉ¡ò±ÉiÉÉ EòÒ Eò½þÉÊxÉªÉÉÆ 
+É¨ÉnùxÉÒ Eäò Ê±ÉB EòÉ±ÉÒ Ê¨ÉSÉÇ 
EòÉ±ÉÒ Ê¨ÉSÉÇ, Eäò®ú±É Eäò ¨É½þi´É{ÉÚhÉÇ ¨ÉºÉÉ±ÉÉ ¡òºÉ±ÉÉå ¨Éå ºÉä BEò ½èþ* ¸ÉÒ. ®úÉPÉ´ÉxÉ xÉÎ¨¤ÉªÉÉ®ú, Eò±ªÉÉb÷xÉEÆòb÷Ò ´ÉÒb÷, 
{É]Âõ]õxÉÚ®ú xÉä ÊbÅ÷{É ËºÉSÉÉ<Ç Eäò uùÉ®úÉ =SSÉ =i{ÉÉnùxÉ IÉ¨ÉiÉÉ´ÉÉ±Éä {ÉÊzÉªÉÚ®ú |ÉVÉÉÊiÉªÉÉå EòÉ ºÉ¡ò±ÉiÉÉ{ÉÚ´ÉÇEò =i{ÉÉnùxÉ ÊEòªÉÉ ½èþ* 
¸ÉÒ. ®ú¨Éä¶ÉxÉ {ÉÒ. <Ç., ´ÉÉªÉEEò®úÉ, ¸ÉÒEòhb÷{ÉÖ®ú¨É xÉä Eò<Ç ¨ÉÚ±ªÉ´ÉÉxÉ VÉÒxÉ|ÉEòÉ®úÉå EòÉ ºÉÆ®úIÉhÉ ÊEòªÉÉ ½èþ +Éè®ú EòÉ±ÉÒ Ê¨ÉSÉÇ Eäò 
Eò±É¨ÉÒ {ÉÉèvÉä EòÒ ºÉ¡ò±ÉiÉÉ{ÉÚ́ ÉÇEò JÉäiÉÒ EòÒ ½èþ* ¸ÉÒ. VÉÉìVÉÇ ¨ÉÆEÖò±ÉkÉÖ, EÖòÊzÉkÉ±ÉÉ, xÉ±É{ÉÉb÷Ò , {Éä®úÉ´ÉÚ®ú ({ÉÒ.+Éä.) xÉä ÊbÅ÷{É 
ËºÉSÉÉ<Ç Eäò iÉ½þiÉ BEò ½äþC]äõªÉ®ú ¨Éå {ÉÉ<{É®ú EòÉä±ÉÖÊ¥ÉxÉ¨É Eäò Eò±É¨ÉÒ {ÉÉèvÉä B´ÉÆ ºÉ¦ÉÒ Ê´É¨ÉÉäÊSÉiÉ {ÉÊzÉªÉÚ®ú |ÉVÉÉÊiÉªÉÉå EòÉ 
®úÉä{ÉhÉ ÊEòªÉÉ ½èþ* +±ÉÒ {ÉÉ®úCEòb÷́ ÉkÉÖ, ¤±ÉÉiÉÚ®ú xÉä +É<Ç{ÉÒb÷ÒB¨É Eäò iÉ½þiÉ {ÉÊzÉªÉÚ®ú |ÉVÉÉÊiÉªÉÉå EòÒ =i{ÉÉnùxÉ IÉ¨ÉiÉÉ EòÉ 
ºÉ¡ò±É |Énù¶ÉÇxÉ ÊEòªÉÉ ½èþ*  
 
ºÉ¨ÉÞÊrù Eäò Ê±ÉB ½þ±nùÒ EòÒ JÉäiÉÒ 
¸ÉÒ ¤ÉCEòÒ MÉÉä́ ÉvÉÇxÉ ªÉÉnù´É, +Ênù±ÉÉ¤ÉÉnù ÊVÉ±Éä Eäò BEò ½þ±nùÒ ÊEòºÉÉxÉ ½èþ, =x½þÉåxÉä EòÉ¨É®ú{É±±ÉÒ +xÉÖºÉÆvÉÉxÉ º]äõ¶ÉxÉ Eäò 
¨ÉÉMÉÇnù¶ÉÇxÉ ºÉä ½þ±nùÒ EòÒ Uô& ÊEòº¨ÉÉå (®úÉVÉäxpù ºÉÉäÊxÉªÉÉ, ®úÉVÉäxpù ºÉÉäxÉÉ±ÉÒ. +CºÉä¶ÉxÉ 48, +CºÉä¶ÉxÉ 79, ºÉä±É¨É +Éè®ú 
nÖùÎMMÉ®úÉ±ÉÉ ±ÉÉ±É) EòÒ JÉäiÉÒ Eò®úxÉä {É®ú |ÉÊiÉ BEòb÷ 30 ]õxÉ ºÉä +ÊvÉEò ={ÉVÉ |ÉÉ{iÉ ÊEòªÉÉ ½èþ* =x½åþ {ÉÒVÉä]õÒBºÉBªÉÖ, 
½èþnù®úÉ¤ÉÉnù ¨Éå +É®úBºÉÒ ºÉnùºªÉ Eäò °ü{É ¨Éå xÉÉÊ¨ÉiÉ ÊEòªÉÉ ½èþ +Éè®ú ®úÉVªÉ ºiÉ®úÒªÉ {ÉÖ®úºEòÉ®ú ¦ÉÒ |ÉÉ{iÉ ½ÖþB ½èþ* +®ú¨ÉÚ®ú Eäò 
¨ÉÎMMÉb÷Ò MÉÉí́ É Eäò ¸ÉÒ. ÊSÉxiÉÉ ÊiÉ¯û{ÉÊiÉ ®äúbÂ÷b÷Ò xÉä ¦ÉÒ <ºÉÒ |ÉVÉÉiÉÒ EòÒ JÉäiÉÒ EòÒ +Éè®ú =x½åþ 29 ]õxÉ / |ÉÊiÉ BEòb÷ 
|ÉEòxnù ={ÉVÉ |ÉÉ{iÉ ½ÖþB* ´ÉÉ®ÆúMÉ±É Eäò ®úÉ¨ÉEÞò¹hÉ ®äúbÂ÷b÷Ò, BEò +xªÉ |ÉMÉÊiÉ¶ÉÒ±É ÊEòºÉÉxÉ ½èþ ÊVÉx½þÉåxÉä EòÉ¨É®ú{É±±ÉÒ 
+xÉÖºÉÆvÉÉxÉ º]äõ¶ÉxÉ EòÒ EÞòÊ¹É {ÉrùÊiÉªÉÉå EòÉ {ÉÉ±ÉxÉ Eò®úEäò |ÉÊiÉ BEòb÷ 180 EÖòxiÉ±É nÖùÎMMÉ®úÉ±ÉÉ ±ÉÉ±É ½þ±nùÒ EòÉ 
=i{ÉÉnùxÉ ÊEòªÉÉ*  
 
ÊEòºÉÉxÉÉå EòÒ +ÉªÉ EòÉä nùÉäMÉÖxÉÉ Eò®úxÉä ´ÉÉ±ÉÒ Ê¨ÉÊ¸ÉiÉ ¡òºÉ±É  
Ê¨ÉÊ¸ÉiÉ ¡òºÉ±É |ÉhÉÉ±ÉÒ ÊEòºÉÉxÉÉå EòÉä +ÊiÉÊ®úHò +ÉªÉ ºÉÖÊxÉÎ¶SÉiÉ Eò®úiÉÉ ½èþ* Ê¨ÉÊ¸ÉiÉ ¡òºÉ±É {É®ú ÊEòªÉä MÉªÉä {É®úÒIÉhÉ ¨Éå 
´É¹ÉÇ 2018-19 ¨Éå Ê´ÉÊ¦ÉzÉ +xiÉ®ú ¡òºÉ±ÉÉå ¨Éå |ÉÉ{iÉ ={ÉVÉ Gò¨É¶É& EòÉä±ÉäEèòÊ¶ÉªÉÉ 4.02 ]õxÉ, B®úÉä°ü]õ 4.11 ]õxÉ, ®úiÉÉ±ÉÚ 
(BÊ±É¡òx]õ ¡Úò]õ ªÉÉ¨ÉÇ)11.17 ]õxÉ, ]õÊ{ÉªÉÉäEòÉ 9.31 ]õxÉ /½äþC]äõ. lÉä* +xÉzÉÉºÉ Eäò Ê±ÉB Ê´ÉÊ¦ÉzÉ Ê¨ÉÊ¸ÉiÉ ¡òºÉ±É ¤±ÉÉìEòÉå 
¨Éå |ÉÉ{iÉ ={ÉVÉ Gò¨É¶É& EòÉä±ÉÉäEèòÊ¶ÉªÉÉ 3.39 ]õxÉ , B®úÉä°ü]õ 3.35 ]õxÉ, ®úiÉÉ±ÉÚ (BÊ±É¡òx]õ ¡Úò]õ ªÉÉ¨ÉÇ) 3.39 ]õxÉ iÉlÉÉ 
]õÊ{ÉªÉÉäEòÉ 3.14 ]õxÉ lÉä* ªÉ½þ näùJÉÉ MÉªÉÉ ÊEò EòÉ±ÉÒ Ê¨ÉSÉÇ  + ®úiÉÉ±ÉÚ (BÊ±É¡òx]õ ¡Úò]õ ªÉÉ¨É) +Éè®ú +xÉzÉÉºÉ +Éè®ú EòÉ±ÉÒ 

Ê¨ÉSÉÇ + OÉä]õ®ú ªÉÉ¨ÉÇ xÉä +ÉèºÉiÉ ¤ÉÒ& ºÉÒ +xÉÖ{ÉÉiÉ 2.35 Eäò |ÉªÉÉäMÉ Eäò ºÉ¦ÉÒ SÉÉ®ú ´É¹ÉÉç ¨Éå ºÉ¤ÉºÉä ÊEò¡òÉªÉiÉÒ ={ÉSÉÉ®ú 
ºÉÉÊ¤ÉiÉ ÊEòªÉÉ VÉÉä ªÉ½þ ¤ÉiÉÉiÉÉ ½èþ ÊEò <xÉ ºÉÆªÉÉäVÉxÉÉå ºÉä ÊEòºÉÉxÉÉå EòÒ +ÉªÉ nùÉäMÉÖxÉÒ ½þÉä ºÉEòiÉÒ ½èþ*  
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+ÉªÉ ¤ÉføÉxÉä Eäò Ê±ÉB =SSÉ ={ÉVÉ´ÉÉ±ÉÒ +nù®úEò B´ÉÆ ½þ±nùÒ |ÉVÉÉÊiÉªÉÉÆ  
{ÉÉä]õÉÆMÉÒ Eäò ªÉÖ́ ÉÉ =t¨ÉÒ ¤Éä½þiÉ®ú +¦ªÉÉºÉ Eäò {ÉèEäòVÉ Eäò ºÉÉlÉ +nù®úEò +Éè®ú ½þ±nùÒ EòÒ JÉäiÉÒ Eäò Ê±ÉB +ÉMÉä +ÉB* =x½åþ 
+nù®úEò +Éè®ú ½þ±nùÒ EòÒ =SSÉ ={ÉVÉ ´ÉÉ±ÉÒ |ÉVÉÉÊiÉªÉÉå Eäò ºÉÉlÉ +É{ÉÚÌiÉ EòÒ MÉ<Ç +Éè®ú B+É<ÇºÉÒ+É®ú{ÉÒBºÉ, BSÉB+É®úBºÉ, 
{ÉÉä]Âõ]õÉÆMÉÒ Eäò ´ÉèYÉÉÊxÉEòÉå uùÉ®úÉ ºÉ¦ÉÒ ¤Éä½þiÉ®ú iÉEòxÉÒEò |ÉnùÉxÉ EòÒ MÉ<Ç* ¤É½ÖþiÉ =SSÉ |ÉÊiÉ¡ò±É {ÉÉxÉä ¨Éå ºÉ¡ò±É ½þÉäxÉä Eäò 
¤ÉÉnù, Eò<Ç ¤Éä®úÉäWÉMÉÉ®ú ªÉÖ́ ÉÉ +Éè®ú |ÉMÉÊiÉ¶ÉÒ±É ÊEòºÉÉxÉ +nù®úEò +Éè®ú ½þ±nùÒ EòÒ JÉäiÉÒ EòÒ +Éä®ú +ÉEòÌ¹ÉiÉ ½ÖþB* 
 
+ÉÊnù´ÉÉºÉÒ Eò±ªÉÉhÉ ={ÉÉªÉ- +|ÉÉ{ªÉ iÉEò {É½ÖÆþSÉxÉÉ  
¦ÉÉEÞò+xÉÖ{É-+ÊJÉ±É ¦ÉÉ®úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ ¨ÉºÉÉ±ÉÉ +xÉÖºÉÆvÉÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ EòÉä +ÉÊnù´ÉÉºÉÒ ={ÉªÉÉäVÉxÉÉ Eäò +xiÉMÉÇiÉ iÉÒxÉ 
Eäòxpù ½èþ VÉèºÉä, +Éäb÷Ò¶ÉÉ ¨Éå {ÉÉä]õÉÆMÉÒ, +ÉxwÉ|Énäù¶É ¨Éå ÊSÉxiÉ{É±±ÉÒ iÉlÉÉ UôkÉÒºÉMÉgø ¨Éå ®úÉ<MÉgø* ªÉä Eäòxpù 2008 
+ÉÊnù´ÉÉºÉÒ ÊEòºÉÉxÉÉå EòÉä ±ÉÉ¦ÉÉÎx´ÉiÉ Eò®úxÉä Eäò Ê±ÉB ÊxÉ¨xÉ Ê±ÉÊJÉiÉ {É½þ±ÉÖ+Éå {É®ú ÊEòºÉÉxÉ |ÉÊ¶ÉIÉhÉ EòÉªÉÇGò¨É +ÉªÉÉäÊVÉiÉ 
Eò®úEäò +ÉÊnù´ÉÉÊºÉªÉÉå EòÉ =ilÉÉxÉ Eò®úiÉä ½éþ* <ºÉEäò +±ÉÉ´ÉÉ, BºÉºÉÒBºÉ{ÉÒ +É¤ÉÉnùÒ EòÒ ¤Éä½þiÉ®úÒ Eäò Ê±ÉB +xÉÖºÉÚÊSÉiÉ 
VÉÉÊiÉ ={É ªÉÉäVÉxÉÉ ¦ÉÒ ¶ÉÖ°ü EòÒ ½èþ* 
́É¹ÉÇ 2018-19 ¨Éå BºÉºÉÒBºÉ{ÉÒ {ÉÊ®úªÉÉäVÉxÉÉ ¶ÉÖ°ü EòÒ MÉ<Ç lÉÒ* 

¤ÉÒVÉ ±ÉÉMÉiÉ EòÉä Eò¨É Eò®úxÉä Eäò Ê±ÉB B+É<ÇºÉÒ+É®ú{ÉÒBºÉ Eäò EòÉäªÉÆ¤ÉiÉÉä®ú, iÉÊ¨É±ÉxÉÉbÖ÷ Eäòxpù uùÉ®úÉ Ê´ÉEòÊºÉiÉ ½þ±nùÒ 
+Éè®ú +nù®úEò EòÒ BEò ½þÒ ¨ÉÖEÖò±É ºÉä |É´ÉvÉÇxÉ Eò®úxÉä EòÒ |ÉhÉÉ±ÉÒ EòÉä ±ÉÉäEòÊ|ÉªÉ ¤ÉxÉÉxÉÉ*  

<ºÉ Eäòxpù uùÉ®úÉ +nù®úEò EòÒ ºÉÖ|É¦ÉÉ, ºÉÖ®úÊ´É iÉlÉÉ ºÉȪ ûÊSÉ; ½þ±nùÒ EòÒ ®úÉä̈ ÉÉ, ºÉÖ®ú¨ÉÉ, ®ÆúMÉÉ +Éè®ú ®ú¶¨ÉÒ iÉlÉÉ +É¨É 
+Énù®úEò Eäò +¨¤ÉÉ |ÉVÉÉÊiÉªÉÉå EòÉä Ê´É¨ÉÉäÊSÉiÉ ÊEòªÉÉ MÉªÉÉ*  

+nù®úEò |ÉVÉÉÊiÉªÉÉÆ ºÉÖ|É¦ÉÉ, ,ºÉÖ®úÊ´É iÉlÉÉ ºÉȪ ûÊSÉ; ½þ±nùÒ |ÉVÉÉÊiÉªÉÉÆ  ®úÉä̈ ÉÉ, ºÉÖ®ú¨ÉÉ +Éè®ú ®ÆúMÉÉ EòÉä <ºÉ Eäòxpù uùÉ®úÉ 
5.11.2018 EòÉä +ÊvÉºÉÚÊSÉiÉ ÊEòªÉÉ MÉªÉÉ*  

EÞòÊ¹É Ê´ÉYÉÉxÉ Eäòxpù, Eòxb÷̈ É{ÉÖb÷Ò, ¤ÉÒºÉÒ]õÒ-Eäò´ÉÒEäò, ªÉä±É¨ÉÆÊSÉ´ÉÒ iÉlÉÉ BxÉVÉÒ+Éä Eäò ºÉ½þªÉÉäMÉ ºÉä ½þ±nùÒ EòÒ =SSÉ 
={ÉVÉ ´ÉÉ±ÉÒ ½þ±nùÒ |ÉVÉÉÊiÉ ®úÉä̈ ÉÉ EòÉä {ÉÊ®úÊSÉiÉ Eò®úEäò BEò ½þÒ xÉÉäb÷́ ÉÉ±Éä EòiÉ®úxÉÉå EòÉ ={ÉªÉÉäMÉ Eò®úEäò ¤ÉÒVÉ{ÉÉèvÉÉå 
EòÉ =i{ÉÉnùxÉ ¤ÉgøÉEò®ú +ÉxwÉ|Énäù¶É Eäò +ÉÊnù´ÉÉºÉÒ ÊEòºÉÉxÉÉå EòÒ +ÉVÉÒÊ´ÉEòÉ EòÉä {ÉÊ®ú´ÉÌiÉiÉ Eò®úxÉÉ*  

EÞòÊ¹É Ê´ÉYÉÉxÉ Eäòxp, ùEòÉäxbä÷̈ {ÉÖb÷Ò, Ê´É¶ÉÉJÉ{É]Âõ]õxÉ¨É Eäò ºÉ½þªÉÉäMÉ ºÉä {Ébä÷̄ û, nÖùÎ¨¥ÉMÉÖb÷É +Éè®ú +®úEÖò ¨Éå |ÉÉä-]Åèõ 
iÉEòxÉÒEò* 

B+É<ÇºÉÒ+É®ú{ÉÒBºÉ, {ÉÉä]õÉÆMÉÒ Eäòxpù uùÉ®úÉ +{ÉxÉÉªÉä ]õÒBºÉ{ÉÒ IÉäjÉ : EòÉä®úÉ{ÉÖ]õ ({ÉÉä]õÉÆMÉÒ, ºÉäÊ¨ÉÊ±ÉMÉÖb÷É, xÉxnùÉ{ÉÖ®ú, 
±É¨É]õÉ{ÉÖ]õ, nù¶É¨ÉÆiÉ{ÉÖ®ú), EÆòvÉ¨ÉÉ±É (nùË®úÊMÉ¤Éb÷Ò, ¡Öò±É¤ÉÉxÉÒ, ¤ÉÊ±ÉMÉÖb÷É, VÉÒ. =nù]õÊMÉÊ®ú), MÉVÉ{ÉÊiÉ (<Ç. =nùªÉÊMÉÊ®ú, 
®úÉ¨ÉÊMÉÊ®ú, xÉÉ=MÉb÷É, ±ÉÉä¤ÉËºÉMÉ, ®äúÊªÉËºÉMÉ, ÊVÉ®úÉÆMÉ +ÉÊnù) VÉèºÉÒ ÊVÉ±ÉÉå ¨Éå ]õÒBºÉ{ÉÒ MÉùÊiÉÊ´ÉÊvÉªÉÉÆ* EòÉä®úÉ{ÉÖ]õ EòÒ 
|É¨ÉÖJÉ VÉxÉVÉÉÊiÉªÉÉÆ :   3 (MÉb÷É¤ÉÉ, ZÉÊb÷ªÉÉ {É®úVÉÉ, {É®åúMÉÉ)* 

½þ±nùÒ, EòÉ±ÉÒ Ê¨ÉSÉÇ B´ÉÆ ±ÉÉåMÉ {Éä{{É®ú ¨Éå ¨ÉºÉÉ±ÉÉ |ÉVÉÉÊiÉªÉÉå B´ÉÆ ¡òºÉ±ÉÉäkÉ®ú |ÉÊGòªÉÉ ¨Éå ºÉÖvÉÉ®ú*  
 ¤ÉÉMÉ´ÉÉxÉÒ ¡òºÉ±ÉÉå ¨Éå +É<Ç{ÉÒB¨É |ÉÉètÉäÊMÉÊEòªÉÉÆ*  

 VÉèÊ´ÉEò +nù®úEò B´ÉÆ ½þ±nùÒ JÉäiÉÒ* 

̈ÉÉèºÉ¨É Eäò ¤ÉÉnù ªÉÉ {É½þ±Éä vÉÊxÉªÉÉ JÉäiÉÒ* 

ZÉÆMÉ®úMÉÖb÷É, {ÉÉä]õÉÆMÉÒ ¨Éå VÉèÊ´ÉEò +nù®úEò JÉäiÉÒ iÉlÉÉ MÉVÉ{ÉÊiÉ ¨Éå EòÉ±ÉÒ Ê¨ÉSÉÇ JÉäiÉÒ EòÒ |Énù¶ÉÇxÉÒ*  

EòÉ±ÉÒ Ê¨ÉSÉÇ EòÒ 60,000 EòiÉ®úxÉå, 5 ]õxÉ ½þ±nùÒ, 5.3 ]õxÉ +nù®úEò iÉlÉÉ 1.5 EÖòxiÉ±É vÉÊxÉªÉÉ, 800 <±ÉÉªÉSÉÒ 
ºÉEäòºÉÇ EòÉ =i{ÉÉnùxÉ Eò®úEäò =ºÉ IÉäjÉ Eäò +ÉÊnù´ÉÉºÉÒ ÊEòºÉÉxÉÉä EòÉä Ê´ÉiÉ®úhÉ Eò®úxÉä Eäò Ê±ÉB =i{ÉÉnùxÉ ÊEòªÉÉ*  

 
=kÉ®ú {ÉÚ́ ÉÇ - +º{É¹]õÒEÞòiÉ EòÒ JÉÉäVÉ 
xÉÉMÉÉ±Ééb÷ ¨Éå +nù®úEò Eäò VÉÒ´ÉÉhÉÖ ¨±ÉÉxÉÒ Eäò |É¤ÉxvÉxÉ Eäò Ê±ÉB VÉè́ É EòÉ®úEò Eäò ºÉÉlÉ ¨ÉÞnùÉ ºÉÉè®úÒEò®úhÉ {É®úÒIÉhÉ ºÉä {ÉiÉÉ 
SÉ±ÉÉ ÊEò ]õÒ 1 (CaCl2 @3%) +Éè®ú ]õÒ 2 (VÉè́ ÉÊxÉªÉxjÉhÉ EòÉ®úEò) ºÉÉè®úÒEò®úhÉ Eäò ºÉÉlÉ ={ÉSÉÉ® Eò®úxÉä {É®ú 
xÉÊnùªÉÉ EòÎ±]õ´ÉÉ®ú Eäò Ê±ÉB +xªÉ ={ÉSÉÉ®úÉå EòÒ +{ÉäIÉÉ VÉÒ´ÉÉhÉÖ ¨±ÉÉxÉÒ EòÉ |É¦ÉÉ´É xÉ½þÓ lÉä*  

¤ÉÉ®úÉ{ÉÉxÉÒ ¨Éå, +nù®úEò EòÒ ´ÉÞÊrù +Éè®ú ={ÉVÉ {É®ú ¤ÉÉªÉÉäEèò{ºªÉÚ±É Eäò |É¦ÉÉ´É ºÉä {ÉiÉÉ SÉ±ÉÉ ÊEò ]õÒ 4 ({ÉÒ+Éä{ÉÒ + 
VÉÒ+É®ú¤ÉÒ 35 Eäò{ºªÉÚ±É) xÉä +ÊvÉEòiÉ¨É ={ÉVÉ 29.92 ]õxÉ/½äþC]äõ.+ÆÊEòiÉ EòÒ* +ÉäÊ±É+Éä®úÊºÉxÉ EòÒ ¨ÉÉjÉÉ ]õÒ5 ({ÉÒ+Éä{ÉÒ) 
¨Éå xÉÊnùªÉÉ (3.53%) iÉlÉÉ Ê½þËSÉMÉ (5.04%) ¨Éå +ÊvÉEòiÉ¨É lÉÒ* +nù®úEò Eäòú VÉèÊ´ÉEò =i{ÉÉnùxÉ {É®úÒIÉhÉ ¨Éåú +ÊvÉEòiÉ¨É 
={ÉVÉ 25.51 ]õxÉ/½äþC]äõ. (Ê½þËSÉMÉ), 14.87 ]õxÉ/½äþC]äõ. (ºÉÖ|É¦ÉÉ) iÉlÉÉ 13.58 ]õxÉ/½äþC]äõ. (VÉÉä®ú½þ]õ) ]õÒ2 ¨Éå (BºÉBªÉÖ 



 

10 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

uùÉ®úÉ ºÉÆºiÉÖiÉ ¨ÉÉjÉÉ) +ÆÊEòiÉ ÊEòªÉÉ* ]õÒ1 +É<Ç+É<ÇBºÉ+É®ú uùÉ®úÉ Ê´ÉEòÊºÉiÉ VÉèÊ´ÉEò {ÉèEäòVÉ xÉä ºÉ¦ÉÒ iÉÒxÉ |ÉVÉÉÊiÉªÉÉå ¨Éå 
+ÉäÊ±É+Éä®úÊºÉxÉ EòÒ +ÊvÉEò ¨ÉÉjÉÉ +ÆÊEòiÉ EòÒ*  

Ê¨ÉWÉÉä®ú¨É ¨Éå +nù®úEò Eäò VÉèÊ´ÉEò =i{ÉÉnùxÉ {É®ú ÊEòB MÉB |ÉªÉÉäMÉ ºÉä {ÉiÉÉ SÉ±ÉÉ ÊEò +ÊvÉEòiÉ¨É ={ÉVÉ ]õÒ7 
(BºÉBªÉÖ uùÉ®úÉ +xÉÖ¶ÉÆÊºÉiÉ {ÉèEäòVÉ; +nù®úEò-BxÉ {ÉÒ Eäò 100: 90: 90 ÊEò. OÉÉ. /½äþC]äõ.) EòÉä 152.88 EÖòxiÉ±É/½äþC]äõ. 
EòÒ ={ÉVÉ +ÆÊEòiÉ EòÒ, <ºÉEäò ¤ÉÉnù ]õÒ 3 (100% VÉèÊ´ÉEò JÉÉnù +(ºÉÚI¨É{ÉÉä¹ÉhÉ) EòÒ 142.39 EÖòxiÉ±É /½äþC]äõ. EòÒ 
={ÉVÉ ½èþ, VÉ¤ÉÊEò ÊEòºÉÉxÉÉå Eäò +¦ªÉÉºÉ ºÉä 140.90 EÖòxiÉ±É /½äþC]äõ. |ÉEòxnù ={ÉVÉ |ÉÉ{iÉ ½Öþ<Ç* ½þ±nùÒ EòÒ |ÉVÉÉÊiÉ 
BxÉb÷ÒBSÉ-4 xÉä Ê{ÉUô±Éä 4 ´É¹ÉÉç ºÉä {ÉÉºÉÒPÉÉ]õ Eäòxpù ¨Éå =SSÉiÉ¨É ={ÉVÉ +ÆÊEòiÉ EòÒ* ÊEòºÉÉxÉÉå Eäò ¤ÉÒSÉ <ºÉ ¤Éä½þiÉ®ú 
|ÉVÉÉÊiÉ EòÉä ±ÉÉäEòÊ|ÉªÉ Eò®úxÉä Eäò Ê±ÉB BxÉb÷ÒBSÉ-98 |ÉVÉÉÊiÉ EòÒ 30 ÊEò. OÉÉ. |ÉEòxnù iÉÒxÉ ÊEòºÉÉxÉÉå EòÉä Ê´ÉiÉÊ®úiÉ ÊEòªÉÉ 
lÉÉ* <ºÉ |ÉVÉÉÊiÉ xÉä ÊEòºÉÉxÉÉå Eäò JÉäiÉ ¨Éå ={ÉVÉ +Éè®ú EòÒ]õÉå +Éè®ú ®úÉäMÉÉå Eäò |ÉÊiÉ®úÉävÉ Eäò ¨ÉÉ¨É±Éä ¨Éå ¤Éä½þiÉ®ú |Énù¶ÉÇxÉ 
ÊEòªÉÉ* ½þ±nùÒ |ÉVÉÉÊiÉ BxÉb÷ÒBSÉ -98 EòÒ +ÉèºÉiÉ ={ÉVÉ 30 ]õxÉ/½äþC]äõ. ªÉÉ 10 ÊEò. OÉÉ. ®úÉä{ÉhÉ ºÉÉ¨ÉÊOÉªÉÉå ºÉä 120 
ÊEò. OÉÉ. lÉÒ*  
 
ºÉ½þªÉÉäMÉ 
+ÊJÉ±É ¦ÉÉ®úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ ¨ÉºÉÉ±ÉÉ +xÉÖºÉÆvÉÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ ÊxÉ¨xÉ EäòxpùÉå Eäò ºÉ½þªÉÉäMÉ ºÉä EòÉ¨É Eò®úiÉÉ ½èþ* 

• +É<ÇºÉÒB+É®ú-+É<Ç+É<ÇBºÉ+É®ú, EòÉäÊ¹ÉCEòÉäb÷ iÉlÉÉ BxÉ+É®úºÉÒBºÉBºÉ, +VÉ¨Éä®ú (|ÉÉètÉäÊMÉÊEòªÉÉå Eäò Ê±ÉB)  

• º{ÉÉ<ºÉäºÉ ¤ÉÉäbÇ÷ |ÉÉètÉäÊMÉÊEòªÉÉå EòÉä +ÉÊnù´ÉÉºÉÒ IÉäjÉÉå ¨Éå ±ÉÉäEòÊ|ÉªÉ ¤ÉxÉÉxÉä Eäò Ê±ÉB*  

• MÉÖhÉ´ÉkÉÉ ®úÉä{ÉhÉ ºÉÉ¨ÉÊOÉªÉÉå EòÉ =i{ÉÉnùxÉ B´ÉÆ Ê´ÉiÉ®úhÉ Eò®úxÉä Eäò Ê±ÉB B¨É+É<Çb÷ÒBSÉ (¤ÉÉMÉ´ÉÉxÉÒ Eäò Ê±ÉB BEòÒEÞòiÉ 
Ê´ÉEòÉºÉ Ê¨É¶ÉxÉ)* 

• +ÉÊnù´ÉÉºÉÒ IÉäjÉÉå ¨Éå =SSÉ =i{ÉÉnùxÉ iÉEòxÉÒEòÉå EòÉä ±ÉÉäEòÊ|ÉªÉ ¤ÉxÉÉxÉä Eäò Ê±ÉB BxÉVÉÒ+Éä* 

• =i{ÉÉnùxÉ, =i{ÉÉnùEòiÉÉ B´ÉÆ ÊEòºÉÉxÉÉå EòÒ +ÉªÉ ¤ÉgøÉxÉä Eäò Ê±ÉB ®úÉVªÉ EÞòÊ¹É Ê´É¦ÉÉMÉ * 

• VÉ½þÉÆ EòÉì¡òÒ =MÉÉªÉÉ VÉÉiÉÉ ½èþ ´É½þÉí EòÉì¡òÒ +ÉvÉÉÊ®úiÉ EòÉ±ÉÒ Ê¨ÉSÉÇ ¡òºÉ±É |ÉhÉÉ±ÉÒ EòÒ ºlÉÉ{ÉxÉÉ Eäò Ê±ÉB EòÉì¡òÒ 
¤ÉÉäbÇ÷* 

 
|É¤ÉÉävÉxÉ 
Eäòxpù uùÉ®úÉ ÊEòB MÉB +xÉÖºÉÆvÉÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ+Éå +Éè®ú EòÉªÉÇGò¨ÉÉå EòÉ |É¤ÉÉävÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ ºÉ¨Éx´ÉªÉEò +Éè®ú {ÉÒºÉÒ ªÉÚÊxÉ]õ 
Eäò ´ÉèYÉÉÊxÉEòÉå xÉä Ê´ÉÊ¦ÉzÉ EäòxpùÉå +Éè®ú |ÉÉªÉÉäÊMÉEò JÉäiÉÉå ¨Éå §É¨ÉhÉ Eò®úEäò ÊEòªÉÉ MÉªÉÉ* |ÉºiÉÖiÉ ´É¹ÉÇ, 12 EäòxpùÉå EòÉ nùÉè®úÉ 
ÊEòªÉÉ MÉªÉÉ ÊVÉºÉ¨Éå ÊxÉªÉÊ¨ÉiÉ, ºÉ½þ-SÉªÉxÉ, º´ÉèÎSUôEò +Éè®ú {ÉÊ®úªÉÉäVÉxÉÉ ¨ÉÉäb÷ Eäòxpù ¶ÉÉÊ¨É±É lÉä* Eäòxpù uùÉ®úÉ ¦ÉäVÉä MÉªÉä 
¨ÉÉÊºÉEò, jÉè̈ ÉÉÊºÉEò, Uô¨ÉÉ½þÒ +Éè®ú ´ÉÉÌ¹ÉEò Ê®ú{ÉÉä]õÉç Eäò +ÉvÉÉ®ú {É®ú EäòxpùÉå EòÒ MÉÊiÉÊ´ÉÊvÉªÉÉå EòÉ |É¤ÉÉävÉxÉ ÊEòªÉÉ MÉªÉÉ* 
+É<ÇºÉÒB+É®ú-B+É<ÇºÉÒ+É®ú{ÉÒBºÉ EòÒ XXIX ´ÉÓ EòÉªÉÇ¶ÉÉ±ÉÉ ÊnùxÉÉÆEò 4-6 +HÚò¤É®ú 2018 EòÉä b÷Éì. ´ÉÉ<Ç. BºÉ. +É®ú 
{É®ú¨ÉÉ®ú ¤ÉÉMÉ´ÉÉxÉÒ B´ÉÆ ´ÉÉÊxÉEòÒ Ê´É·ÉÊ´ÉtÉ±ÉªÉ, ºÉÉä±ÉxÉ, Ê½þ̈ ÉÉSÉ±É |Énäù¶É ¨Éå +ÉªÉÉäÊVÉiÉ EòÒ MÉªÉÒ* b÷Éì. ½þ®úÒ ºÉÒ. ¶É¨ÉÉÇ, 
¨ÉÉxÉxÉÒªÉ EÖò±É{ÉÊiÉ, b÷É. ´ÉÉ<ÇBºÉ{ÉÒªÉÖBSÉ B´ÉÆ B¡ò, ºÉÉä±ÉxÉ xÉä EòÉªÉÇ¶ÉÉ±ÉÉ EòÉ =nÂùPÉÉ]õxÉ ÊEòªÉÉ* b÷Éì. Eäò. ÊxÉ¨ÉÇ±É ¤ÉÉ¤ÉÚ, 
ÊxÉnäù¶ÉEò +É<Ç+É<ÇBºÉ+É®úÃ, B´ÉÆ {ÉÊ®úªÉÉäVÉxÉÉ ºÉ¨Éx´ÉªÉEò, (B+É<ÇºÉÒ+É®ú{ÉÒBºÉ), EòÉäÊ¹ÉCEòÉäb÷ xÉä ¦ÉÉ®úiÉÒªÉ +lÉÇ ´ªÉ´ÉºlÉÉ 
¨Éå ¨ÉºÉÉ±ÉÉå Eäò ¨É½þi´É +Éè®ú ¨ÉºÉÉ±ÉÉä ¨Éå EòÒ MÉªÉÒ +xÉÖºÉÆvÉÉxÉ ={É±ÉÎ¤vÉªÉÉå {É®ú |ÉEòÉ¶É b÷É±ÉÉ* =nÂùPÉÉ]õxÉ ºÉjÉ ¨Éå  ¤Éäº]õ 
B+É<ÇºÉÒ+É®ú{ÉÒBºÉ ºÉå]õ®ú +´ÉÉbÇ÷ 2017-18 Eäò®ú±É Eäò {ÉÊzÉªÉÚ®ú (EäòBªÉÖ) Eäò {Éä{{É®ú Ê®úºÉSÉÇ º]äõ¶ÉxÉ EòÉä |ÉnùÉxÉ ÊEòªÉÉ 
MÉªÉÉ* <ºÉ +´ÉºÉ®ú {É®ú Ê´ÉÊ¦ÉzÉ B+É<ÇºÉÒ+É®ú{ÉÒBºÉ EäòxpùÉå ºÉä ¨ÉºÉÉ±ÉÉ =i{ÉÉnùxÉ |ÉÉètÉäÊMÉÊEòªÉÉå {É®ú iÉä®ú½þ {ÉÖÎºiÉEòÉBÆ 
/{Éè̈ ¡ò±Éä]õ WÉÉ®úÒ EòÒ MÉ<Ç* 
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EXECUTIVE SUMMARY 
 

ICAR-All India Coordinated Research Project on Spices with 38 centres (19 regular, 11 co-opting 
and 8 voluntary centres) spread over 14 agro climatic zones in 25 states of the country coordinates 
the research activities on spice crops like black pepper, large cardamom, small cardamom, ginger, 
turmeric, mango ginger, cinnamon, nutmeg, clove, coriander, cumin, fennel, fenugreek, ajwain, 
nigella, saffron and kalazeera. Annual budget for the year 2018/19 was Rs. 607.76 lakhs as ICAR 
share.  
 
AICRP on spices has won the prestigious Chaudhary Devi Lal outstanding AICRP award for 
the best AICRP for the year 2017-18. Pepper Research Station, Panniyur under Kerala Agricultural 
University has been awarded for the Best Centre under AICRPS. Dr. K. Nirmal Babu, the Project 
Coordinator and Dr. P. M. Ajith, Breeder, Pepper Research Station, Panniyur received the award 
from Hon’ble Union Minister of Agriculture and Farmers welfare, Shri. Radha Mohan Singh in the 
Award Ceremony held during ICAR Foundation Day at NASC Complex, New Delhi. 
 
New initiatives 
 New crops like mango ginger, saffron and kalazeera are added and initiated collection and 

conservation of germplasm of new crops. 
 In line with food safety assurance and minimization of the pesticide residue in spices, good 

agricultural practices project on integrated pest & disease management was initiated in 
cumin and coriander at various seed spices centres of AICRPS.  

 For the evaluation of genotypes for specific traits, various AICRPS centres have undertaken 
co-ordinated varietal trials in spice crops like black pepper, mango ginger, ginger 
cardamom, coriander, cumin, fennel and fenugreek. 
 

Varieties recommended for release in XXIX AICRPS workshop 
Eleven varieties of spices for specific traits (1 in ginger, 1 in turmeric, 1 in nutmeg, 4 in coriander, 
1 in fennel, 2 in fenugreek and 1 in cumin) were recommended for release in XXIX AICRP on 
Spices workshop held at Horticultural Research Station, Dr. Y. S. Parmar University of 
Horticulture & Forestry, Solan, Himachal Pradesh. 
 
Varieties 

1. Solan Giriganga: Ginger variety from Dr. Y S Parmar University of Horticulture & 
Forestry, Solan. Plumpy and bold rhizomes with high dry matter recovery of 21.01%, 
1.45% essential oil, 4.69% oleoresin, 4.47% crude fibre and < 10% incidence of rhizome 
rot. 

2. TCP 129: Turmeric variety from UBKV, Pundibari, West Bengal. Tolerant to leaf spot and 
leaf blotch and with curcumin content of 5.1% and high dry recovery of 26.51%. 

3. Konkan Sanyukta: Nutmeg variety from Dr BSKKV, Dapoli. Monoecious nutmeg bearing 
500 fruits per plant per year with bold nuts (9.20 g), mace wt (1.07 g), high nut oil (27%) 
and mace oil (17.75%). 
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4. Rajendra Dhania 3: Coriander variety released from Dr RPCAU, Dholi. Climatic resilient 

coriander variety with high yield (14.09 q ha-1) and high oil (0.52%), recommended for 
national release. 

5. JD (SI) 1: Coriander variety released from JNKVV, Jabalpur, High oil type coriander 
(0.67%) with high yield potential (14.14 q ha-1) suitable for Madhya Pradesh.  

6. Ajmer Coriander 3: Coriander variety released from ICAR-NRCSS, Ajmer. Coriander 
variety with high volatile oil (0.55%), high linalool (75.42%), high (13.09 q ha-1) and stable 
yield. 

7. Chhattisgarh Sri Chandrahasini Dhania-2: Coriander variety from IGKV, Raigarh. 
climate resilient coriander variety suitable for both leafy and seed purpose, moderately 
resistant to powdery mildew and aphids. 

8. Ajmer fennel 3: Fennel variety from ICAR-NRCSS, Ajmer. High yielding (21.43 q ha-1) 
and high oil (1.9%) fennel resistant to Ramularia blight, suitable for fennel growing regions 
of the country. 

9. HM 425: Fenugreek variety released from CCSHAU, Hisar. High yielding (20-22 q ha-1) 
powdery mildew and downey mildew resistant fenugreek suitable for fenugreek growing 
regions of the country. 

10. Narendra Richa (NDM 79): Fenugreek variety released from NDUA&T, Kumarganj. Dual 
purpose alkaline tolerant fenugreek with moderate resistance to powdery mildew suitable 
for Uttar Pradesh and Andhra Pradesh.  

11. Gujarat cumin 5: Cumin variety released from SDAU, Jagudan. High yielding wilt 
resistant cumin with short duration and high yield (38% higher yield than GC 4) suitable for 
cumin growing regions of the country.  

 
Technologies recommended during XXIX AICRPS workshop 
Six location specific technologies in different spice crops for various states developed during the 
year were recommended during XXIX Annual workshop of AICRPS.  
 
Water use efficiency (more crop per drop) 
Drip irrigation and fertigation in coriander: Fertigation with water equal to 80% of actual 
evaporation (0.8 IW/CPE ratio) at an interval of 2-3 days and recommended dose of fertilizers 
through soluble fertilizers at different growth stages (20, 40, 60 & 80 DAS) is recommended for 
improving the yield and WUE in coriander in light textured soils of India.   
Drip fertigation in fennel: Fertigation with water equal to 80% of actual evaporation (0.8 IW/CPE 
ratio) at an interval of 2-3 days and 75% recommended dose of fertilizers through soluble fertilizers 
at different growth stages (20, 40, 60, 80 & 100 DAS) is recommended for improving the yield and 
WUE in fennel in light textured soils of India. 
 
Organic nutrient management- for sustainable spice production 
Organic farming in cardamom: Monthly application of Jeevamrutha (20 l/plant) along with 10 g 
each of biofertilizers (Azospirullum and PSB) and bio-control agent (Trichoderma viride) and 30 
tonnes of compost are recommended as an organic production practice for the Cardamom Hill 
Reserves, Kerala. 
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Bio-fertilizers for yield enhancement of coriander: Soil application of Phosphate Solubilizing 
Bacteria (PSB) @15 kg ha-1 or Azospirillum @15 kg ha-1 along with NPK @ 60:40:30 kg ha-1 is 
recommended for improving the productivity of coriander. 
   
Management of diseases 
Chemical management schedule for cumin blight: Spraying of kresoxym methyl 44.3 SC (1 
ml/lit), mancozeb 75% WP (3.7 g/lit) and difenaconazole 25 EC (0.5 ml/lit) at 40, 50 and 60 days 
after germination is recommended for effective management of blight in cumin growing regions of 
Gujrat. 
Bio-efficacy of newer molecules of insecticides against cumin aphid: For effective and 
economical management of cumin aphid, first foliar spray of thiamethoxam 25WG (25g a.i./ha; 2.5 
g/10 lit.water) at 10% umbels infestation of aphids followed by thiacloprid 21.7SC (25g a.i/ha ; 
2.88 g/10 lit. water) spray after 10 days is recommended for cumin growing regions of Gujarat. 
 
Black pepper 
During 2018-19, Pepper Research Station, Panniyur collected 15 new accessions of black pepper 
and HRS, Sirsi collected 15 accessions of black pepper and Pundibari centre collected 12 
accessions, bringing the total germplasm holding of black pepper to 840 accessions. During the 
year 2018-19 at Panniyur, the genotypes PRS 64, PRS 136 and PRS 154 were the top yielders. PRS 
64 ranked first with 4.98 kg green berry yield and 1260 spikes/vine. Spike length was maximum in 
PRS 155 (15.1 cm), the number of developed berries/spike in PRS 137 (75.0), 100 berry weights in 
PRS 154 (12.4 g) and the dry recovery in PRS 136 (38%). In CVT Kumpukkal recorded the highest 
green berry yield of 2.20 kg and was on par with Panniyur 1. Average spike length was highest in 
Panniyur 1 (17.03 cm) which was on par with Panniyur 5 (16.6 cm). Number of berries/ spike was 
more in Panniyur 1 (84.66). Highest dry recovery % was recorded in Zion Mundi, Panniyur 5 and 
Panniyur 1 (35%). 
 Among the  germplasm lines maintained at Chintapalle, Panniyur -1 recorded the highest 
number of spikes per vine (639), fresh berry yield/ vine (4.04 kg), dry yield (1.29 kg), fresh 
yield/ha (4.13 t/ha) whereas the highest no. of berries per spike was recorded in Neelamundi and 
highest dry recovery was recorded in Perambramundi (32.65%). 
 At Dapoli HB 20052 recorded the highest green berry yield of 5.20 kg/vine followed by 
Acc. No. 53 (4.97 kg/ vine). The highest plant height was recorded for Panniyur 1 (5.17 m). Plant 
height of all the varieties ranged between 2.20 to 5.02 m. The ACC. No. 106 recorded maximum 
plant height (5.02 m) while lowest plant height was recorded by HP- 39. 

At Yercaud, during 2018-19, the maximum number of spikes per meter square (48.0) was 
recorded in IISR Shakthi and the lowest in the Acc. No.106 (15.0). The number of berries per spike 
(68) and green berry and dry berry yield (0.580 kg and 0.169 kg respectively) were also highest in 
the same genotype.  
 
Small cardamom 
CVT trial on drought tolerance at Sakleshpur revealed that under moisture stress the genotype, IC 
349537 registered more number of bearing tillers (10.83), number of panicles (5.39) and long 
panicles (35.65 cm) and number of capsules per racemes (4.30). Same genotype registered more 
number of of bearing tillers (17.10), number of panicles (7.55) and long panicles (50.41 cm) and 
number of capsules per racemes (5.10) under control also. At Mudegere, maximum plant height 



 

14 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

was found in IC-584078 (248.30cm) and more number of suckers / per plant was observed in IC-
349537 (46.30) followed by HS-1 (41.60). 

Farmers varieties trial at Myladumpara revealed that, number of tillers were significantly 
more in Wonder cardamom (68) followed by Thiruthali (54.33). Plant height was significantly 
more in Thiruthali (285.67) followed by Panikulangara I (250.67). Number of leaves of the tallest 
tiller waw highest in Panikulangara I (13.67) followed by Thiruthali (13.33). Numbers of vegetative 
buds were highest in Arjun (4) followed by PNS Vaigai (3.67). Panicle initiation started after 9 
months of planting. Significantly more panicles were found in Thiruthali (43) followed by 
Panikulangara I (16.33). 

Fipronil 5 SC @ 0.005% applied plants showed highest per cent reduction of thrips 
infestation at Mudigere and Pampadumpara. At Sakleshpur, the thrips damaged capsules (%) were 
least in spinosad, imidacloprid and fipronil 15 days after spray and were on par with each other. 
 
Large cardamom 
Studies on evaluation of organic treatments against major soil borne diseases of large 
cardamomrevealed that , COC 2 g/litre + soil application of Trichoderma (4 ml/l) (10 days after 
planting) during sowing & COC 2 g/litre near clump followed by Trichoderma (4 ml/l) (10 days 
after COC application) each month) showed less incidence of disease (9.52%). 
 
Ginger 
At Barapani, forty three genotypes of ginger were maintained and evaluated. Among them, IC-
584354 recorded the highest yield with 20.95 t/ha. Crude fibre was highest in IC 584335 and IC 
584347 (6.15%). Highest dry matter content of 25.09% was recorded in IC-584353 and highest 
oleoresin content (7.07%) was recorded in IC-584343. 

Combined treatments of Trichoderma and GRB 35 talc formulation was found superior in 
increasing the plant growth parameters and reducing the incidence of rhizome rot over other 
treatments. The talc formulation of Trichoderma in combination with talc formulation of GRB-35 
performed better at Solan and Raigarh. 
 
Turmeric 
During 2018-19, Coimbatore centre evaluated 275 turmeric genotypes which revealed wide 
variations for growth, yield and quality parameters. The genotypes were further grouped into (i) 
high yielding genotypes and (ii) high curcumin yielding genotypes. 280 turmeric germplasm 
accessions are maintained at Kammarpally centre. Among the accessions, Nizamamabd Local 
(62.34 t ha-1), Chennur Local (62 t ha-1), NDH-4 (61.69 t ha-1), NDH-9 (62.13 t ha-1) and JTS-332 
(60.69 t ha-1) performed better compared to Local check Duggirala Red (43.25 t/ha) and  IISR 
Prathibha- National check (59.92 t ha-1). Out of 67 accessions  maintained at Dholi,  only fourteen 
accessions recorded higher yield ranging from 50.25 to 54.17 t ha-1 compared to check variety 
Rajendra Sonia (49.83 t ha-1) Among the fourteen promising accessions, RH-421 recorded highest 
yield (54.17 t ha-1) followed by RH-2 (53.33 t ha-1).  

At Kumarganj, a total 180 germplasm accessions are maintained. All the 180 accessions 
were evaluated and among them NDH-74 (275 g/plant) & NDH-86 (265 g/plant) in early, NDH-98 
(290 g/plant) & NDH-78 (268 g/plant) in medium and NDH-8 (270 g/plant) & NDH-2 (265 
g/plant) in late maturing types were the top yielders. The Guntur centre has maintained 280 
turmeric germplasm accessions out of which 48 were evaluated. At Pasighat, 52 diverse genotypes 
of turmeric collected from entire NE region and were evaluated. At HARS, Pottangi, 179 
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accessions were evaluated in 2018-19 and 86 germplasm accessions are maintained at CARS, 
Raigarh. At present, total germplasm holding of turmeric with AICRPS is 1621.  

In the Coordinated Varietal Trial of turmeric, twelve genotypes along with two checks 
(IISR Prathibha and BSR 2) were evaluated at different centres. The genotype LTS- 2 performed 
better at Coimbatore (40.92 t ha-1) and Guntur (48.9 t ha-1). At Kammarapally NDH-11 (37.50 t ha-

1) recorded highest fresh rhizome yield. At Chintapalle, PTS-2 (27.87) recorded highest yield. At 
Pundibari, the highest projected yield was recorded in TCP-191 (39.78 t ha-1) and at Pottangi, PTS-
18 (15.2 t ha-1) was the top yielder. At Kumarganj, maximum rhizome yield was recorded in LTS-1 
(26.11 t ha-1) and at Raigarh IT 36 recorded maximum rhizome yield (36.7 t ha-1). At Dholi, RH-
9/90 and RH-80 (57.98 t ha-1 and 53.13 t ha-1respectively) were the highest yielders. 

In surveys conducted by Pundibari centre in Mathabanga area, two major diseases of 
turmeric were found to be prevalent viz., leaf blotch (Taphrina spp.) and Colletotrichum leaf spot 
(Colletotrichum spp.) Most of the area is covered with local varieties which are highly susceptible 
to these diseases In the survey it was found that average  leaf blotch disease severity in 
Mathabhanga was  18.35 PDI and  for leaf spot it was 20.53.  
 At Coimbatore, the maximum incidence of leaf spot (14.3 PDI) was noticed in Perunthurai 
area of Erode district and maximum leaf blotch was noticed in Gobi (24.6 PDI) followed by 
Perunthurai (22.9 PDI) area of Erode district. In Coimbatore district, maximum leaf blotch (25.7 
PDI) incidence was noticed in Thondamuthur and the leaf spot incidence was 8.9 PDI in 
Karamadai. In the Bhikhari Mal village of Raigarh developmental block, 43.78 % disease intensity 
of Colletotrichum leaf spot and 38.78 % Taphrina leaf blotch and in Amalidih village, 34.78 %  
intensity for Colletotrichum leaf spot and 22.57% for Taphrina leaf blotch were noticed.  
 
Tree spices 
Among the nutmeg accessions conserved at Pechiparai, MF- 1 recorded maximum tree height (9.14 
m) and stem girth (58.55 cm) and MF 4 recorded maximum leaf length (20.14 cm), leaf breath 
(9.15 cm), no. of fruits (667), single fruit weight (53.0 g) and mace yield (286 g/ tree). At Dapoli, 
the genotype DBSKKVMF 29 (972), DBSKKVMF 9772 (507) and DBSKKVMF 22 (498) 
recorded maximum average number of fruits respectively. The genotype DBSKKV 29 recorded 
maximum dry nut yield (9817.20 g) and dry mace yield (2721.60 g).  

Among the germplasm of clove planted during the year 1996-97 at Dapoli, four promising 
genotypes were selected. The plant height varied from 5.89 to 7.15 m, girth ranged from 35-40 cm 
and spread varied from 2.50 m to 3.05 m. Among the 24 accessions at Pechiparai, SA-1 recorded 
the highest tree height of 11.78 m, followed by SA-3 (11.63 m) compared with local check tree 
height (9.31 m). The accession SA-13 was significantly superior than other accessions and recorded 
highest stem girth (49.59 cm) compared with local check (40.57cm). The accession SA-3 recorded 
the highest leaf length (12.47cm), leaf breadth (7.46 cm), number of branches (16 nos) and dry bud 
yield (1.52 kg/tree/year). 

Among the twelve accessions of cinnamon evaluated at Pechiparai, CV-5 recorded 
maximum tree height (2.81 m), number of shoots (10) and stem girth (16.84 cm). 
 
Coriander 
In rabi, 2018-19, twenty one (CVT) entries of coriander from Jobner were screened against 
powdery mildew disease. Among the tested lot, two entries viz., COR-190 and COR-192 showed 
moderate resistance and ten entries viz., COR-176 to COR-180, COR-185 to COR-187, COR-191 
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and RCr-728 entries were susceptible and rest of the entries showed highly susceptible reaction 
against the disease. 

The genotypes UD-35, UD-76, RCr- 436, UD-27 and UD-39 in normal conditions and UD-
27, UD-86, UD-77, UD-73 and UD-87 under stress condition were the top yielders. Based on stress 
indices UD-87, RCr-20, UD-86, UD-77 and UD-30 were found to be the desirable entries for 
drought conditions.  

Cutting management, varieties and fertility levels affected significantly the coriander seed 
equivalent yield at Jagudan. One cut at 45 DAS recorded significantly higher coriander seed 
equivalent yield over two cut and no cut. Variety GDLC 1 produced significantly higher coriander 
seed equivalent yield over GCo2. Application of 60:30:00 kg NPK/ha recorded significantly the   
highest coriander seed equivalent yield over rest of the treatments. GDLC 1 was more responsive 
than G Co2 under different fertility levels. 
 
Cumin 
Total thirty entries of cumin were screened for resistance against powdery mildew disease at 
Jagudan. The minimum disease intensity was noticed in JC 16-07 (5.0%), while the maximum 
disease intensity was recorded in the entry JC-18-02 and CVT-42 (15.0%). The powdery mildew 
incidence ranged from 5.0 to 15.0 per cent.  

The results of the three year experimentation on drip irrigation and fertigation in cumin at 
Mandor showed that, the data that highest gross return (Rs. 1,80,9000 /ha), net return (Rs. 1, 
21,700/ha) and benefit cost ratio (3.1) were recorded under drip irrigation at 0.6 IW/CPE ratio with 
80% RDF through fertigation. 
 
Fennel 
Screening for resistance against Ramularia blight disease was conducted at Jagudan. None of the 
entries were found free from the Ramularia blight. The minimum intensity of Ramularia blight was 
noticed in FNL-118 and FNL-126 (25.00%) while the maximum intensity was recorded in entry 
FNL-129 (32.25%). The disease intensity ranged between 25.00 to 32.25 per cent. 

The CVT trial at Jobner revealed that the seed yield ranged from 13.20 to 25.22 q ha-1. Of  
the ten entries evaluated, entry UF-231 recorded maximum seed yield of 25.62 q ha-1 followed by 
UF-232 (24.69 q ha-1), UF-230 (23.22 q ha-1), RF-125 (22.95 q ha-1), and RF-205 (22.84 q ha-1) 
while lowest seed yield of 13.21 q ha-1 was recorded in UF-234. Mean performance of the entries 
evaluated in IET of fennel over 2017-18 and 2018-19 revealed superior  performance of  UF-231 
yielding 26.71 q ha-1 followed by UF-230 (24.84 q ha-1) and RF-205 check (23.64 q ha-1), while 
lowest mean seed yield of  14.20 q ha-1 was recorded in UF-234. 

 
Fenugreek 
At Jobner, the genotypes UM 88, UM 87, UM 73, UM 71 and UM 69 in normal conditions and 
UM 80, UM 92, UM 89, UM 75 and UM 93 in stress conditions were top yielders. Based on stress 
indices UM 80, UM 75, UM 89, UM 92 and UM 93 were found to be the desirable entries for 
drought conditions. 

Among seventeen entries and one check varieties in CVT trial evaluated at Dholi, none of 
the entries were found significantly superior regarding yield per plot and yield per ha compared to 
check Rajendra Kanti. However, FGK-137 and FGK-132 recorded the highest yield per hectare 
(26.27 & 25.53 q ha-1 respectively) compared to check variety Rajendra Kanti (23.51 q ha-1) At 
Guntur, FGK-136 (21.68 q ha-1), FGK-135 (19.50 q ha-1), FGK-132 (18.77 q ha-1), FGK-137 (18.57 
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q ha-1) and FGK-127 (18.29 q ha-1) recorded significantly higher yield over the check Lam Methi-3 
(14.80 q ha-1). 

 
Ajwain 
In CVT trial on ajwain, seed yield ranged from 6.54 to 12.88 q ha-1. Of the fourteen entries 
evaluated, entry LS-14-3 recorded maximum seed yield of 12.88 q ha-1 followed by local (12.31 q 
ha-1), NDAJ-10 (9.25 q ha-1), AA-73 (8.94 q ha-1) and AA-6 (8.39 q ha-1) while lowest yield of 6.54 
q ha-1 was recorded in NDAJ-11. Mean performance of the entries revealed that superior 
performance of Local yielding 10.21 q ha-1 followed by LS-14-4 (9.94 q ha-1) and IA-1  (9.24 q ha-

1), while lowest seed yield of  6.99 q ha-1 was recorded in HAJ-7 at Jobner. 
 
Nigella 
The CVT trial conducted on nigella at Kota revealed that, the seed yield ranged from 456-990 
kg/ha. During its third and final year of evaluation, AN-1 was found to be the best performing entry 
in terms of seed yield (9.90 q ha-1) followed by AN-23 (9.00 q ha-1) and showing 8.14 per cent 
higher yield over the check AN-20. The mean days to flowering ranged from 96 days (AN-23) to 
100 days (AN-20, NDBC-21, PK-2 and Pant Krishna); days to maturity from 139 days (Pant 
Krishna) to 151 days (AN-1); and test weight from 7.17 g (Pant Krishna) to 8.12g (HKL-7). 
 
Mango ginger 
Six germplasm of mango ginger was collected and evaluated at Raigarh centre. Indira Mango 
ginger 1 (IMG 1) recorded highest rhizome yield (28.6 t ha-1) followed by IMG 2 (27.5) and IMG 4 
(25.4 t ha-1) over check (24.8 t ha-1). 
 
Saffron 
Potential Saffron growing villages were surveyed in Kashmir and Chenab Valley region to tap 
biodiversity and sampled corm collections (160 nos.) were planted for evaluation and 
characterization at Saffron Research Station. 
 Isolation, identification and population studies of soil fungi in rhizosphere from 18 samples 
at Pampore saffron growing areas revealed nine fungal populations (Fusarium spp., Aspergillus 
spp., Penicillium spp., Trichoderma spp., Mucor spp. & few unidentified fungi). Many soil samples 
had very fewer fungi. Fusarium spp. was predominant which is mainly responsible for saffron corm 
rot. 
 
Kalazeera 
Three districts Pulwama, Doda and Badipora were surveyed and 12 samples (tubers and seeds) 
were collected and conserved at Pampore. 
 
Production and distribution of quality planting material 
The AICRPS centres have multiplied and distributed 4.16 lakh rooted cuttings of black pepper, 
2374 suckers of cardamom, 16.98 tons of turmeric, 13.71 tons of ginger, 194 grafts of nutmeg, 
1048 seedlings of nutmeg, 150 grafts of cinnamon and 250 seedlings of cinnamon. In seed spices 
31.19 q of coriander, 30.5 q of fennel, 61.71 q of fenugreek and 10 kg of ajwain seed material were 
produced and distributed. 
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Transfer of technology  
The scientists of various centres have taken earnest effort to popularize the latest technologies as 
the research is meaningful only when it reaches to farmers and are benefited out of that. Following 
are some of the technologies demonstrated during the year. 
 
High yielding varieties- boon to farmers 
 Popularisation of organic ginger cultivation at Koraput in 1ha at Dambarudhar Pujari  

(Pottangi) 
 Six demonstration of Panniyur black pepper varieties (Panniyur) 
 Demonstrated transplanting of turmeric cv. Rajendra sonia varieties of turmeric (Guntur) 
 Three  demonstration of high yielding turmeric variety CO 2 (Coimbatore) 
 Technology demonstration of Narendra Saryu (NDH-8) at farmers field (Kumarganj) 
 Technology demonstration of seed treatment with Ridomyl MZ @ 0.2% + monocrotophos 

@ 0.2% for 45 minutes ( Kammarpally) 
 Demonstration on preparation of enriched compost along with bio fertilizers and bio control 

agents  in the Asambur village (Yercaud) 
 Micro farming situation of fenugreek by adopting the recommended package of practices at 

different locations (Jobner) 
 
Rapid multiplication of planting materials- for minimal expenditure 
 Turmeric nursery with pro-tray technology under shade net was popularized 

(Kammarapally) 
 Pro-tray technology in Paderu, Dumbriguda and Araku in collaboration with KVK,  

Kondempudi, Visakhapatnam (Chintapalle) 
 FLD on performance of turmeric transplants in an area of 1.5 acres (Coimbatore) 
 Demonstration of pro-tray propagation technique for ginger and turmeric, soft wood 

grafting technique in nutmeg and kokum, bush pepper production technology (Dapoli) 
 
Organic farming- for nurturing Mother Nature 
 Popularisation of organic ginger cultivation in the Eastern Ghat High Land Zone of Odisha. 

Apart from the above field level demonstrations, the scientists popularised technologies 
conducting trainings and attending as resource persons in trainings and seminars and also through 
various media (newspaper, radio talks and TV programmes). 
 
Success stories 
Black pepper for income generation 
Black pepper is one of the important spice crops of Kerala. Sri.Raghavan Nambiar, Kalyadankandi 
veedu, Pattanur has successfully cultivated and demonstrated the high yield potential of Panniyur 
varieties under drip irrigation system Mr. Ramesan P.E., Vayakkara, Sreekandapuram has 
conserved many valuable genotypes  and  successfully  cultivated grafts of black pepper. Sri. 
George, Mankulathu, Kunnithala, Nalpady, Peravoor (P.O.) has planted one hectare of Piper 
colubrinum grafts and all the released Panniyur varieties under drip irrigation. Ali Parakkadavathu, 
Blathur has successfully demonstrated the yield potential of Panniyur varieties under IPDM. 
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Turmeric cultivation for prosperity 
Sri Bakki Govardhan yadav, a turmeric farmer of Adilabad district, obtained more than 30 tonnes 
per acre rhizome yield and is cultivating six varieties (Rajendra Sonia, Rajendra sonali, Acc No. 48, 
Acc. No. 79, Salem and Duggirala Red) under the guidance of Kamarpally Research Station. He is 
nominated as RAC member in the PJTSAU, Hyderabad and has won state level award also. Sri 
Chinta Thirupathi Reddy of Maggidi village of Armoor also cultivated the same varieties and 
obrained 29 t/acre rhizome yield. Ramakrishna Reddy from Warangal, is another progressive 
farmer who produced 180 quintals of turmeric per acre cultivating Duggirala Red following the 
package of practice of Kamarpally Research Station. 
 
Mixed croppingfor doubling farmers income 
The mixed cropping system ensures additional income to the farmers. In an experiment on mixed 
cropping, the yield obtained in different inter crops during 2018-19 were colocasia 4.02 tons, arrow 
root 4.11 tons, elephant foot yam 11.17 tons, tapioca 9.31 tons and greater yam 10.0 tons, per/ha 
respectively. The yield obtained in different mixed crop blocks for pineapple were 3.39 tons in 
colocasia 3.35 tons in arrow root 3.39 tons in elephant foot yam and 3.14 tons in tapiocablocks 
respectively.. Monocrop black pepper did not produced additional yield as it is in pre beaning stage. 
It was observed that black pepper + elephant foot yam and pPineapple and black pepper + greater 
yam proved most economical treatment in all four years of experiment with average B:C ratio 2.35 
which indicates that the farmers income can be double with these combinations. 
 
High yielding ginger and turmeric varieties- for income maximization 
Young enterprising youths of Pottangi came forward for cultivation of ginger and turmeric with 
improved package of practices. They were supplied with high yielding varieties of ginger and 
turmeric and provided with all improved technology by the scientists of AICRPS, HARS, Pottangi. 
After they became successful in getting a very high return, many unemployed youth and 
progressive farmers were attracted towards the cultivation of ginger and turmeric.  
 
Tribal welfare measures – Reaching the unreached 
ICAR-AICRP on spices under Tribal Sub Plan has 3 centres viz., Pottangi in Odisha, Chintapalle in 
Andhra Pradesh and Raigarh in Chhattisgarh. These centres uplift the tribals through conducting 
Farmers training programmes on the following aspects benefitting 2008 tribal farmers. In addition 
to this, scheduled caste sub plan was also launched for the betterment of the SCSP population. 

 
 The SCSP project was started since 2018-19 
 Popularizing single bud propagation of turmeric and ginger developed by AICRPS, 

Coimbatore, Tamilnadu and Kondempudi, Visakhapatnam to reduce the seed cost. 
 Ginger varieties Suprabha, Suravi and Suruchi, turmeric varieties Roma, Surama and Rasmi 

were released and notified and mango ginger variety Amba was released by Pottangi centre. 
 Transforming livelihood of tribal farmers of Andhra Pradesh through introducing high 

yielding turmeric cultivar Roma and extending production of the seedling by using single 
node cuttings in turmeric in collaboration with KVK, Kondempudi, BCT-KVK, Yelamanchili 
and NGOs. 

 Adopted TSP area by AICRP on Spices, Pottangi: TSP activities in the districts like Koraput 
(Pottangi, Semiliguda, Nandapur, Lamataput, Dasamantapur), Kandhamal (Daringibadi, 
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Phulbani, Baliguda, G. Udayagiri), Gajapati (R. Udayagiri, Ramagiri, Nuagada, Lobasing, 
Raising, Jirang etc.). Major tribes in Koraput: 3(Gadaba, Jhadia Paraja, Parenga) 

 Demonstations of IPM technologies in horticultural crops  
 Training on organic ginger and turmeric cultivation  
 Off season coriander  cultivation  
 Demonstration of the performance of organic  ginger cultivation in Jhankarguda, Pottangi and 

black pepper cultivation in Gajapati 
 Produced 60,000 black pepper cuttings, 5 t of turmeric, 5.3 t of ginger and 1.5 q of coriander, 

cardamom suckers – 800 nos. for distributing to tribal farmers of the region. 
 
North East- exploring the unexplored 
At Nagaland, soil solarization trial combined with bioagents for the management of bacterial wilt 
of ginger revealed that plants under treatment T1 (CaCl2 @3%) and T2 (bio control agent) with 
solarization were not affected by bacterial wilt in comparison to other treatments in  Nadia. 

At Barapani, effect of biocapsule on growth and yield of ginger revealed that T4 (POP + 
GRB 35 capsule) recorded maximum yield of 29.92 t/ha. Oleoresin content was highest in T5 
(POP) in Nadia (3.53%) and Hitching (5.04%). Organic production trial on ginger produced  
maximum yield of 25.51 t ha-1 (Hiching), 14.87 t ha-1 (Suprabha) and 13.58 t ha-1 (Jorhat) in T2 
(recommended package by SAU). T1 (organic package developed by IISR) recorded higher 
oleoresin content in all the three varieties.  

The experiment on organic production of ginger at Mizoram revealed that the maximum 
yield was recorded for T7 (recommended package by SAU; ginger-NPK100:90:90 kg ha-1), with an 
yield of 15.29 t ha-1. The turmeric variety NDH-98 performed well and recorded highest yield in 
Pasighat centre for the past 4 years. To popularize this improved variety among the farmers, 30 kg 
rhizome of turmeric variety NDH-98 was distributed to three farmers.  This variety performed 
better than local cultivars in terms of yield and resistance to pest and diseases in farmers’ field. The 
average yield of turmeric variety NDH-98 was 30t/ha or 120 kg from 10 kg planting material. 
 
Collaboration 
AICRP on Spices centres works in collaboration with  

• ICAR- IISR, Kozhikode and NRCSS, Ajmer (for technologies) 
• Spices Board for popularization of technologies in tribal areas 
• MIDH (Mission for Integrated Development for Horticulture) for providing and supplying 

quality planting material production 
• NGOs for popularizing high production technologies in  tribal areas 
• State Department of Agriculture for increasing production, productivity and income for 

farmers 
• Coffee Board for establishing coffee based black pepper cropping system wherever coffee is 

grown 
 
Monitoring 
The research projects and programs undertaken by the centres were monitored by Project 
Coordinator and Scientists from PC unit’s visit to various centres and the experimental plots. 
During this year, 12 centres were visited which included regular, co-opting, voluntary and project 
mode centres. The activities of the centres were also monitored through monthly reports, quarterly, 
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half yearly and annual report sent by the centres.  The XXIX Workshop of ICAR-All India 
Coordinated Research Project on Spices was conducted during 4-6 October 2018 at Dr. Y.S. Parmar 
University of Horticulture and Forestry, Solan, Himachal Pradesh. The workshop was inaugurated 
by Dr. Hari C. Sharma, Hon’ble Vice Chancellor, Dr. YSPUH & F, Solan on 4 October 2018 Dr. 
J.N. Sharma, Director of Research, Dr. YSPUH & F, Solan presided over the function and Dr. A. 
K. Sharma, Professor and Head, Department of Vegetable Science, Dr YSPUH&F, Solan 
welcomed the gathering. Dr. K. Nirmal Babu, Director, IISR & Project Coordinator (AICRP on 
spices), Kozhikode highlighted the importance of spices in Indian economy and research 
accomplishments made in spices. Dr Gopal Lal, Director, NRC for Seed Spices, Ajmer and Dr. 
Rakesh Gupta, Dean, College of Horticulture, Dr. YSPUH & F, Solan were the Guest of Honour 
and offered felicitations. Luminaries like Dr. K.K Jindal, Former ADG (Hort.) and Former DoR, 
Dr. YSPUHF, Solan & CAU, Pasighat and Dr. Homey Cheriyan, Director, DASD, Kozhikode also 
participated in the workshop. During the inaugural session the “Best AICRPS Centre Award 2017-
18” was presented to Pepper Research Station, Panniyur (KAU), Kerala.  
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Profile of AICRP on Spices 

 
ICAR-All India Coordinated Research Project on Spices (ICAR-AICRPS) is the largest spices 
research network in the country through which a nationwide collaborative and interdisciplinary 
research is being carried out, linking ICAR system with the State Agricultural Universities and 
central institutions. AICRPS was initiated in 1971 as All India Spices and Cashew nut 
Improvement Project (AISCIP). In 1986 it has become a full-fledged coordinating unit for spices 
(major spices and seed spices) with its headquarters at Indian Institute of Spices Research, 
Kozhikode, Kerala. In VII plan (1986) it was having 12 centres and subsequently grew into 19 
regular centres by the end of VIII Plan. AICRPS is working on 14 mandate crops viz., black pepper, 
small cardamom, large cardamom, ginger, turmeric, nutmeg, cinnamon, clove, coriander, cumin, 
fennel fenugreek, ajowan, nigella, mango ginger, saffron and kalazeera. Presently the network has 
38 centres including 10 co-opting centres and 9 voluntary centres focusing the major agro climatic 
regions of the country. These centres are mostly located in State Agricultural Universities and some 
centres in ICAR Institutes and also Spices Board. In addition to this, there are two centres 
functioning under project mode funding. 
 
AICRPS mandate 
• Evolving high yielding, high quality varieties suitable for various agro-ecological situations 

and that are tolerant/ resistant to biotic and abiotic stresses to mitigate climate change 
• Development of location specific green agro technologies for improved production with water 

and nutrient management, organic farming, ecologically sound control measures against pests 
and through mechanisation for production of quality clean spices and spice products. 

• Facilitate faster adoption of proven technologies/varieties developed through technology 
dissemination, Field Level Demonstrations and attract youth to agriculture and agro 
enterprise. 

• Working as an interface between State Agricultural Universities (SAUs) and Indian Council 
of Agricultural Research (ICAR). 

• Spread the cultivation of spices to non traditional areas, North East and tribal areas for 
increased production. Tribal empowerment and identification of most suitable areas (crop 
mapping) for each of the crop. 
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 Number of Ongoing research programs-Crop wise 
 

 
 

Back ground and mandate crops of centres 
 

Sl. 
No. 

State University/ 
Institution 

Centre Year of 
start 

Crops handled 

Regular centres 
1 Andhra Pradesh  DrYSRHU Chintapalle 1981 Black pepper, Ginger, Turmeric 
2 Andhra Pradesh  DrYSRHU Guntur  1975 Coriander, Fennel, Fenugreek 
3 Bihar RAU Dholi  1993 Turmeric, Coriander, Fenugreek 
4 Chhattisgarh IGKV Raigarh  1996 Coriander, Turmeric, Ginger 
5 Gujarat  SKDAU Jagudan  1975 Cumin, Coriander, Fennel, Fenugreek 
6 Haryana  CCSHAU Hisar  1993 Coriander, Fennel, Fenugreek 
7 Himachal 

Pradesh  
YSPUHF Solan  1971 Ginger, Turmeric 

8 Karnataka  UAHS Mudigere  1971 Cardamom, Black pepper 
9 Karnataka  UHS Sirsi  1981 Black pepper, Turmeric, Ginger 
10 Kerala  KAU  Panniyur  1971 Black pepper 
11 Kerala  KAU  Pampadumpara  1971 Black pepper, Cardamom 
12 Maharashtra  BSKKV Dapoli  1995 Black pepper, Nutmeg, Clove, Cinnamon 
13 Orissa  OUAT Pottangi  1975 Turmeric, Ginger 
14 Rajasthan  SKNAU Jobner  1975 Cumin, Coriander, Fennel, Fenugreek 
15 Telangana SKLTSHU Kamarpally 1986 Turmeric 
16 Tamil Nadu TNAU Coimbatore  1975 Coriander, Fenugreek, Turmeric 
17 Tamil Nadu TNAU Yercaud  1981 Clove, Nutmeg, Cinnamon, Black pepper 

18 Uttar Pradesh  NDUAT Kumarganj  1995 Turmeric, Ginger, Fennel, Coriander, 
Fenugreek 

19 West Bengal  UBKV Pundibari  1996 Black pepper, Turmeric, Ginger 
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Co-opting centres 
1 Assam  AAU  Kahikuchi  2014  Black pepper, Turmeric, Nutmeg 

2 Karnataka  ICRI  Sakaleshapura  2008  Cardamom 

3 Kerala  KAU  Ambalavayal  2008  Black pepper, Ginger, Turmeric,  
4 Kerala  ICRI  Myladumpara  2008  Cardamom 
5 Meghalaya  ICAR RC NEHR  Barapani  2008  Ginger, Turmeric 
6 Mizoram  ICAR RC NEHR  Mizoram  2008  Ginger, Turmeric 
7 Nagaland  SASRD  Medziphema   2014  Black pepper, Ginger, Turmeric 
8 Sikkim  ICRI  Gangtok  2008  Large cardamom 
9 Sikkim  ICAR RC NEHR  Gangtok  2008  Large cardamom, Ginger, Turmeric  
10 Tamil Nadu  TNAU  Pechiparai  2008  Black pepper, Cinnamon, Clove, Nutmeg 

Voluntary centres 
1 Arunachal 

Pradesh  
CAU  Pasighat  2008  Large cardamom, Ginger, Turmeric 

2 Gujarat  NAU  Navasari  2008  Black pepper, Turmeric, Coriander 
3 Gujarat   AAU  Sanand  2014  Cumin 
4 Jharkhand  BIRSA AU  Kanke  2008  Ginger, Turmeric 
5 Madhya Pradesh  JNKVV  Jabalpur  2008  Coriander, Fennel, Fenugreek  
6 Rajasthan  AUK  Kota  2008  Coriander, Cumin, Fennel, Fenugreek  
7 Rajasthan   AUJ  Mandor   2014  Cumin 
8 Uttarkhand  GBPUA&T  Pantnagar  2008  Turmeric, Coriander, Fennel, Fenugreek  
9 West Bengal  BCKV  Kalyani  2008  Ginger, Turmeric  
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Technical programme 2018-2019 
 

Project code Title Centres 
Black pepper 

PEP/CI/1 Genetic Resources 
PEP/CI/1.1 Germplasm collection, characterization, 

evaluation and conservation 
Ambalavayal, Chintapalle, Dapoli, 
Panniyur, Pundibari, Sirsi, Yercaud 

PEP/CI/2 Hybridization trial  
PEP/CI/2.1 Inter-varietal  hybridization  to  evolve high 

yielding varieties 
Panniyur 

PEP/CI/2.2 Hybridization   to evolve varieties tolerant to 
biotic and abiotic stresses 

Panniyur 

PEP/CI/3 Coordinated Varietal Trial (CVT) 
PEP/CI/3.3 CVT 2006 Series VI Chintapalle,   Dapoli, Panniyur, 

Pampadumpara,  Sirsi, Yercaud, 
Pechiparai 

PEP/CI/3.5 CVT  2015  on  Farmers  varieties  of black 
pepper – Series VII 

Chintapalle,   Sirsi, Panniyur,  
Dapoli, Yercaud 

PEP/CI/3.6 CVT on black pepper 2015-Series VIII Chintapalle, Sirsi, Panniyur,  
Dapoli, Yercaud,  Kahikuchi 

PEP/CI/3.7   CVT 2018 on black pepper Series IX 
 

Ambalavayal, Chintapalle, Sirsi, 
Panniyur, IISR, Dapoli, Yercaud 

PEP/CM/4 Nutrient Management Trial 
PEP/CM/4.7 Black  pepper  based  mixed  cropping system 

for sustainable productivity and food security 
Ambalavayal, Sirsi, Panniyur, 
Dapoli 

PEP/CM/4.8 Management of Phytophthora foot 
rot by mulching 

Sirsi 

PEP/CP/5 Disease Management Trial 
PEP/CP/5.3 
 
 
 
 

Trial       on       management       of 
Phytophthora   foot   rot   of   black pepper in 
new plantation 
 
 
 

Chintapalle,  Mudigere, Dapoli 

PEP/CP/5.6 Biological  management  of  slow decline in 
black pepper 

Panniyur, Sirsi, Dapoli 
 

PEP/CP/5.7 Studies      on      management      of 
Phytophthora  causing  foot  rot  in black pepper 
 

Panniyur, Sirsi, Dapoli, Mudigere 

Small 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 Hybridization      and      selection      in 

cardamom 
Mudigere 

CAR/CI/2.2 Evaluation      of      promising      small 
cardamom (Elettaria cardamomum L. Maton) 
cultivars/varieties for organic cultivation in the 
high ranges of Idukki district 

Pampadumpara 

CAR/CI/3 Coordinated Varietal Trial 
CAR/CI/3.7 CVT     of     drought     tolerance     in 

cardamom – Series VII 
 
 

Appangala,  Mudigere, Sakaleshapur, 
Myladumpara Pampadumpara 
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CAR/CI/3.8 CVT  2015  on  Farmers  varieties  of 
cardamom-Series VIII 

Appangala, Mudigere, 
Pampadumpara, Sakleshpur, 
Myladumpara,  

CAR/CI/3.9 CVT on hybrids of small cardamom-2018 – 
Series IX 

Appangala, Mudigere, Sakaleshapura, 
Myladumpara, Pampadumpara 

CAR/CI/4 Varietal Evaluation Trial (VET) 
CAR/ CI/4.3 Initial Evaluation Trial – 2012 Pampadumpara 
CAR/CI/4.4 Multi location evaluation of thrips tolerant 

cardamom lines  
 

Appangala, Mudigere, 
Pampadumpara, Myladumpara, 
Sakleshpura 

CAR/CP/6 Pest and Disease Management Trial 
CAR/CP/6.8 Comparison of  effect  of  chemical treatments 

as well as bio-control agents against 
pseudostem rot of cardamom 

Mudigere 

CAR/CP/6.9 Evaluation of new insecticides for thrips 
control 

Mudigere, Myladumpara, 
Pampadumpara,  Sakleshpura 

CAR/CP/6.10 MLT on leaf blight tolerant lines of small 
cardamom 2018 
 

Appangala, Mudigere, 
Pampadumpara, Myladumpara, 
Sakaleshapura 

Large cardamom 
LCA/CI/1.1 Germplasm collection and evaluation of large 

cardamom 
ICAR Regional Station, 
Gangtok, ICRI Regional         
Research Station, Gangtok 

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

ICRI Regional Station, Gangtok, 
ICAR Regional Station, Gangtok 

Ginger 
GIN/CI/1 Genetic Resources 
GIN/CI/1.1 Germplasm collection, characterization, 

evaluation and conservation 
Barapani, Dholi, Kammarpally, 
Kumarganj,   Pundibari, Pottangi, 
Raigarh, Solan 

GIN/CI/2 Coordinated Varietal Trial (CVT) 
GIN/CI/2.4 CVT 2015-Series IX IISR,   Dholi,   Pottangi, Pundibari,  

Kalyani, Solan, Nagaland 
GIN/CI/3  Varietal Evaluation Trial 
GIN/CI/3.4 Initial  Evaluation Trial of bold / vegetable 

ginger 
Pottangi 

GIN/CI/3.5 Initial Evaluation Trial – 2015 Kumarganj 
GIN/CI/3.6 Initial Evaluation Trial – 2016 Pundibari, Pottangi,  Solan 
GIN/CI/4 Quality Evaluation Trial 
GIN/CI/4.1 Evaluation of germplasm for quality Solan 
GIN/CI/4.2 Evaluation  of  germplasm  from  other 

centres 
Solan 

GIN/CI/4.3 Evaluation of genotypes of ginger for 
vegetable purpose (observational trial) 

Kozhikode, Mizoram, Gangtok 
Chintapalle,  Pottangi, Pundibari, 
Nagaland 

GIN/CM/5   Nutrient Management Trial 
GIN/CM/5.5 Source sink relationship IISR, Kanke, Mizoram, Pundibari,            

Solan, Barapani 
GIN/CM/5.6 Organic production of ginger Barapani, Mizoram 
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GIN/CM/5.7 Effect of micronutrients on growth and yield 
of ginger (Demonstration trial) 

Pottangi, Chintapalle 

GIN/CM/5.8 Effect  of  organic  manures  and  bio-
fertilizers on partitioning of dry matter in 
ginger 

Dholi 

GIN/CM/5.9 Organic production of ginger Ambalavayal, Dholi, Pottangi, 
Chinthapalle, Barapani, Solan, 
Kammarpally, Kumarganj, Pundibari, 
Raigarh, Kalyani, Mizoram 

GIN/CM/5.10 Effect of micronutrients on growth and yield 
of ginger 

Pottangi, Chinthapalle, Dholi, 
Barapani, Kammarpally, Kumarganj, 
Pundibari, Raigarh, Solan, Kalyani, 
Ambalavayal 

GIN/CP/6 Disease Management Trial 
GIN/CP/6.11 Eco-friendly management of rhizome rot of 

ginger 
Kumarganj 

GIN/CP/6.12 Field screening  of  different varieties of 
ginger against leaf spot and rhizome rot 

Dapoli 

GIN/CP/6.13 Effect of PGPR biocapsule on growth and 
yield of ginger 

Pottangi, Chintapalle, Dholi, Barapani, 
Kammarpally, Kumarganj, Pundibari, 
Raigarh, Solan, Kalyani, Ambalavayal 

GIN/CP/6.14 Management of bacterial wilt of ginger 
through chemicals and bio agents 
 

Kozhikode, Pottangi, Dholi, 
Pundibari, Solan, Kalyani, Nagaland, 
Pasighat, Gangtok 

Turmeric 
 TUR/CI/1 Genetic Resources  
 TUR/CI/1.1 Germplasm collection, characterization, 

evaluation and conservation 
 Barapani, Coimbatore, Dholi, Guntur, 
Kammarpally, Kumarganj, Solan,  
Pasighat, Pottangi, Pundibari, Raigarh  

 TUR/CI/2 Coordinated Varietal Trial 
 TUR/CI/2.6  CVT on Turmeric – 2016 Chintapalle, Coimbatore, Dholi, 

Guntur, Kammarpally,  Pundibari,      
Kumarganj, Pottangi, Raigarh, Navsari 

 TUR/CI/3 Varietal Evaluation Trial 
 TUR/CI/3.7 Initial Evaluation Trial 2015  Kumarganj 
 TUR/CI/3.8 Initial Evaluation Trial 2016  Pundibari, Pottangi, Solan 
TUR/CM/5 Nutrient Management Trial 
TUR/CM/5.9 Source sink relationship in turmeric Coimbatore,  IISR, Guntur, 

Kammarpally, Dholi, Barapani 

TUR/CM/5.10 Organic production of turmeric Barapani, Mizoram 

TUR/CM/5.14 Organic production of turmeric Barapani, Solan, Dholi       
Chinthapalle, Coimbatore, Guntur, 
Kammarpally, Kumarganj, Mizoram, 
Pantnagar, Raigarh,  Pasighat, 
Pottangi, Pundibari  

TUR/CM/5.15 Effect of micronutrients on growth and yield 
of turmeric 

Chinthapalle, Solan,  Dholi, 
Coimbatore, Kammarpally, 
Kumarganj, Pantnagar, Pasighat, 
Pottangi, Pundibari, Raigarh 
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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/7.3 Assessment of fungicide and biological  
control agents against foliar disease of 
turmeric 

Raigarh, Coimbatore 

TUR/CP/7.4 Management  of  foliar  diseases  in turmeric 
using tolerant lines 

Dholi, Kumarganj, Pundibari, Raigarh, 
Kammaraplly, Solan, Guntur 

TUR/CP/7.5 Eco-friendly management of foliar diseases 
of turmeric 

Kumarganj 

TUR/CP/7.6 Field     screening     of     different varieties  
of  turmeric  against  leaf spot and rhizome 
rot 

Dapoli 

TUR/CP/7.7 Effect of PGPR biocapsule on growth and 
yield of turmeric 

Chinthapalle, Coimbatore, Dholi, 
Kumarganj, Pantnagar, Pasighat, 
Pottangi, Pundibari, Raigarh, Solan, 
Kammarpally 

Tree spices 
TSP/CI/1 Genetic Resources 
TSP/CI/1.1 Germplasm collection, characterization, 

evaluation and conservation  of  clove, 
nutmeg and cinnamon 

Dapoli, Pechiparai 

TSP/CI/1.2 Collection of unique germplasm in tree 
spices 

Dapoli, IISR, KAU, Pechiparai 

TSP/CI/2 Coordinated Varietal Trial 
TSP/CI/2.2 CVT 2001-Nutmeg Dapoli, Pechiparai 
TSP/CI/2.4 Coordinated Varietal Trial on farmer’s 

varieties of nutmeg 
Dapoli, Pechiparai, Thrissur 

Project Mode Evaluation of nutmeg genotypes KAU 

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, Raigarh 

COR/CI/1.3 Identification  of  drought/ alkalinity tolerant 
source in coriander 

Jobner 

COR/CI/1.4 Multilocation evaluation of coriander 
germplasm – 2015 

Ajmer, Guntur, Coimbatore, Dholi, 
Kota, Hisar, Jobner, Jagudan, 
Kumarganj, Raigarh 

  COR/CI/2 Coordinated Varietal Trial 
  COR/CI/2.7 Coordinated Varietal Trial on coriander 

2018-Series X 
Ajmer, Coimbatore, Dholi, Guntur, 
Hisar, Jabalpur, Kota,  Jagudan, 
Jobner, Kumarganj, Navsari, 
Pantnagar, Raigarh 

 COR/CI/3 Varietal Evaluation Trial 
 COR/CI/3.8 Initial Evaluation Trial 2015 Guntur, Jagudan, Kumarganj,  Dholi, 

Raigarh 
  COR/CI/3.9 Initial Evaluation Trial 2016 Dholi 
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  COR/CI/4 Quality Evaluation Trial 
  COR/CI/4.1 Quality Evaluation in coriander Jobner 
COR/CM/5 Nutrient management trial 
COR/CM/5.5 Response of coriander varieties   to various 

levels of fertility under multi cut 
management practice 

Jagudan 

COR/CM/5.6 Effect of using varying levels of NPK and 
bio-fertilizers on growth and yield of 
coriander 

Dholi 

COR/CM/5.7 Standardization of drip irrigation and 
fertigation in coriander 

Ajmer, Jobner, Guntur, Kumarganj 

COR/CP/6 Disease Management Trial 
COR/CP/6.2 Survey to identify the disease incidence, 

collection and identification of causal 
organism in coriander 

Dholi 

COR/CP/6.4 Studies   on   the   management   of coriander  
powdery mildew using new generation 
fungicides 

Coimbatore,  Raigarh, 
Jobner, Jagudan, Kumarganj 

COR/CP/6.5 Eco-friendly management  of  stem gall   of   
coriander  (Observational trial) 

Kumarganj 

COR/CP/6.6 Integrated management of stem gall disease 
of coriander 

Dholi 

COR/CP/6.7 Integrated pest and disease  management in 
coriander 
 

Ajmer, Coimbatore, Dholi, Hisar, 
Jabalpur, Raigarh, Jobner, Jagudan, 
Kumarganj, Navsari, Pantnagar, Kota 

Cumin 
CUM/CI/1  Genetic Resources 
CUM/CI/1.1 Germplasm collection, characterization, 

evaluation, conservation and screening 
against diseases 

Jagudan,  Jobner, Mandor, Sanand 

CUM/CI/1.3  Identification of drought tolerance Jobner 
CUM/CI/2 Coordinated Varietal Trial 
CUM/CI/2.4 Coordinated Varietal Trial – 2017 Ajmer, Jagudan, Jobner, Mandor 
CUM/CI/3 Varietal Evaluation Trial 
CUM/CI/3.5 IET on cumin 2013 Jagudan 
CUM/CI/4 Quality Evaluation Trial 
CUM/CI/4.1 Quality evaluation in cumin Jobner 
CUM/CM/5  Nutrient Management Trial 
CUM/CM/5.2 Organic nutrient and disease management in 

cumin 
Jobner 

CUM/CM/5.4 Standardization of drip irrigation and 
fertigation in cumin 

Jobner, Jagudan, Mandor 

CUM/CP/6 Disease Management Trial  
CUM/CP/6.6 Bio-efficacy of newer molecules of 

insecticides against cumin aphid 
Jagudan,  Jobner, Ajmer 

CUM/CP/6.7 Management of powdery mildew in cumin 
through new chemicals 

Jobner 

CUM/CP/6.8 Integrated pest and disease  management in 
cumin 

Ajmer, Jobner, Jagudan, Mandor 
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Fennel 
FNL/CI/1 Genetic Resources  
FNL/CI/1.1 Germplasm collection, characterization, 

evaluation, conservation and screening 
against diseases 

Dholi,  Hisar,  Jagudan, Jobner, 
Kumarganj 

FNL/CI/2 Coordinated Varietal Trial 
FNL/CI/2.6 Coordinated  Varietal  Trial  on  fennel 2015 

– Series IX 
Ajmer, Dholi, Hisar, Jabalpur, 
Jagudan, Jobner,  Kumarganj, 
Pantnagar 

FNL/CI/3 Varietal Evaluation Trial 
FNL/CI/3.5 Initial Evaluation Trial 2015 Jagudan, Kumarganj, Dholi 
FNL/CI/4 Quality Evaluation Trial 
FNL/CI/4.1 Quality evaluation in fennel Jobner 
FNL/CM/5 Nutrient Management Trial 
FNL/CM/5.5 Standardization  of  drip  fertigation  in fennel Jobner 

Fenugreek 
FGK/CI/1 Genetic Resources 
FGK/CI/1.1 Germplasm collection, characterization, 

evaluation, conservation and screening 
against diseases 

Dholi,   Guntur,   Hisar, Jagudan,   
Jobner, Kumarganj, Raigarh 

FGK/CI/1.3 Identification  of  drought tolerance source in 
fenugreek 

Jobner 

FGK/CI/2 Coordinated Varietal Trial 
FGK/CI/2.5 Coordinated Varietal Trial of fenugreek 2018 

– Series X 
Ajmer, Coimbatore, Dholi,   Guntur,   
Hisar, Jagudan,   Jabalpur, Jobner, 
Kumarganj, Pantnagar, Navsari, 
Raigarh, Kota 

FGK/CI/3 Varietal Evaluation Trial 
FGK/CI/3.6 Initial Evaluation Trial 2014 Dholi, Hisar 
FGK/CI/3.7 Chemo-profiling for identification of 

industrial  types among  the  released varieties 
of fenugreek 

Ajmer, Coimbatore, Guntur, Dholi,   
Hisar, Jobner, Kumarganj 

FGK/CI/3.8 Initial Evaluation Trial 2015 
 
 

Kumarganj, Jagudan,Jobner 
 Project Mode Evaluation of coriander, fenugreek and fennel 

for growth, yield and quality parameters 
under Bengaluru conditions. 
 
 
 
 
 

COH, Bengaluru 

Ajowain 
AJN/CI/2 Coordinated Varietal Trial 
AJN/CI/2.1 Coordinated Varietal Trial-2016 Ajmer, Guntur, Hisar, Jobner, 

Jagudan, Kumarganj, Raigarh 
Nigella 

NGL/CI/2 Coordinated Varietal Trial 
NGL/CI/2.1 Coordinated Varietal Trial-2016 Ajmer, Hisar, Kota, Kalyani, 

Kumarganj, Raigarh, Pantnagar 

Mango ginger 
 
 
 
 
  

MG/CI/1 Genetic Resources  
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MG/CI/1.1 Germplasm collection, characterization, 
evaluation and conservation 
 
 
 

Barapani, Pottangi, Raigarh 

Project mode 
Saffron 

 Conservation, evaluation and utilization of 
exotic and indigenous saffron germplasm 
lines 

Pampore 
 

 To study the impact of organic sources on 
saffron yield and quality 

 Population dynamics of rhizosphere 
mycoflora and their efficacy on corm rot 
pathogens of saffron 

Kalazeera 
 Exploration, collection and conservation of 

kalazeera from high altitudes of northern 
Himalayas 

Pampore 
 

 Evaluation of saffron-kalazeera intercropping 
system module for improving profitability 
and livelihood of farmers 

 Status of major prevalent diseases of 
kalazeera (Bunium prsicum Bioss) under 
Kashmir conditions 
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I. Black pepper 

Genetic Resources 
PEP/CI/1.1 Germplasm collection, characterization, evaluation and conservation 
(Centres: West Coast Plains and Ghat Region - Ambalavayal, Panniyur, Sirsi; East Coast Plains 
and Hill Region – Chintapalle; Western Plateau and Hills Region – Dapoli; Middle Gangetic 
Plain Region – Pundibari; East coast plains and hill region - Yercaud) 
Germplasm of black pepper maintained at various AICRPS centres is presented in Table 1. At 
present 318 cultivated types, 54 wild types and 3 exotic types of black pepper are being maintained at 
PRS, Panniyur. The survey work was carried out and 15 new genotypes were collected during the 
year. During the year 2018-19, the genotypes PRS 64, PRS 136 and PRS 154 were the top yielders. 
PRS 64 ranked first with 4.98 kg green berry yield and 1260 spikes/vine. Spike length was highest 
for PRS 155 (15.1 cm). The number of developed berries/spike was more for PRS 137 (75.0). The 
100 berry weight was high for PRS 154 (12.4 g). The dry recovery % was more for PRS 136 (38 
%). 
 

Table 1. Black pepper germplasm collections maintained at various AICRPS centres 
Centres Indigenous Exotic Total 

Cultivated Wild and related species 
 

Existing 
Addition (April 
2018 to March 

2019) 

Existing Addition (April 
2018 to March 

2019) 
Ambalavayal 10 - - - - 10 
Chintapalle 26 - - - - 26 
Dapoli 52 2 - - - 54 
Panniyur 318 15 54 - 3 390 
Pundibari 31 - - - - 31 
Sirsi            186                     15             45                       7 -  253 
Yercaud 34 - 3 - - 37 
Total 657 32 102 7 3 801 
 
At Pundibari, 31 accessions of black pepper are being maintained. Among the germplasm 
accessions only 28 accessions set berries. Due to the uneven distribution of rainfall the yield was 
low in all the accessions. Spike shedding might be due to poor rainfall distribution, excess moisture, 
dense shade, absence of pollination and inadéquate pollination. The significant difference was 
observed among the germplasm accessions for the characters viz., spike length, 100 green berry 
weight, 100 dry berry weight, green berry yield and dry berry yield.  

A total of 10 genotypes are maintained in the germplasm at Ambalavayal. They are HP 780 
(IISR), HP 1411 (IISR), OPKM (IISR), HP 117 X Thommankodi (IISR), IISR Thevam (IISR), 
Kumbakkal (IISR), Ponmani (IISR), PRS 137 (Panniyur), SV 7 (Sirsi), Kurimalai (Sirsi) 
&Panniyur 1 (Check). 

At Sirsi centre, 15 collections were added during the year 2018-19 (from Yellapur, Sirsi, 
and Siddapur taluk) (Table 2). A Total of 253 accessions including 7 related species: (P. 
colubriunum, P. arborium, P. chaba, P. longum, P. attenuatum, P. hymenophyllum, P. hookeri) are 
maintained at Sirsi. 
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Table 2. Quality analysis of collections studied at Sirsi 
 

Sample name  Volatile  
Oil (%) 

Oleoresin 
(%) 

Piperine 
(%) 

BD (g/l) 1000 seed  
wt (g) 

Uddakare  1.75 12.64 7.31 634 76.8 
Jeerakamunda  1.43 7.14 3.90 610 91.2 
Kanmurta  1.60 9.61 5.72 600 77.5 
Panchami  1.50 7.97 4.29 580 38.00 
Pinjarumundi  1.15 8.31 3.86 670 50.40 
Tirupukare  1.38 6.39 3.41 600 70.00 
Okkalu  1.96 8.81 4.57 650 78.70 
Karimunda  1.25 7.00 4.28 559 44.30 
Sapthami  0.78 5.22 4.56 530 57.50 
Thevam  1.50 5.40 2.79 604 55.20 
Karimallisara  0.71 5.35 3.25 656 54.80 
SV-2 (okkalu)  1.00 4.24 3.01 570 65.60 
Bilimallisara  1.68 6.99 3.61 677 72.40 

 
Panniyur -1 recorded the highest number of spikes per vine (639), fresh berry yield/ vine (4.04 kg), 
dry yield (1.29 kg), fresh yield/ha (4.13 t/ha) whereas the highest no. of berries per spike was 
recorded in Neelamundi and highest dry recovery was recorded in Perambramundi (32.65%). 

At present 54 germplasm accessions are being maintained at Dapoli. Two elite types of 
black pepper were collected. 
 
Crop Improvement 
PEP/CI/2 Hybridization trial 
PEP/CI/2.1 Inter-varietal hybridization to evolve high yielding varieties 
(Centres: West Coast Plains and Ghat Region - Panniyur) 
The hybrids PRS 160, PRS 161 and PRS 165 were found to be promising with mean green berry 
yield of 6.12 kg/vine, 6.63 kg/vine and 4.84 kg/vine respectively. Number of spikes/vine was 
higher for PRS 161 (902). Spike length was maximum for PRS 161 (21.9 cm). 100 berry weight 
and drying % were also higher for PRS 161 (19.1g and 38%). The hybrid PRS 161 was the most 
promising with respect to yield and yield attributing characters. 

 
Fig. 1. Spikes of promising hybrid PRS 161 
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PEP/CI/2.2 Hybridization to evolve varieties tolerant to biotic and abiotic stresses 
(Centres: West Coast Plains and Ghat Region - Panniyur) 
Seedlings of all the crosses are being maintained. Crossing Panniyur 1 with PRS 4 was carried out 
this year also and the seeds obtained were sown in nursery. 
 
PEP/CI/3 Coordinated Varietal Trial (CVT) 
PEP/CI/3.3 CVT 2006 Series VI 
(Centres: East Coast Plains and Hill Region – Chintapalle; Western Plateau and Hills Region – 
Dapoli; West Coast Plains and Ghat Region - Panniyur, Pampadumpara, Sirsi; East Coast 
Plains and Hill Region - Yercaud) 
This experiment was initiated during the 2009-10 at Horticultural Research station Chintapalle. Ten 
varieties of black pepper planted, namely PRS-88, HB-20052 (Panniyur-8), Acc-33, Acc-53, Acc-
57, Acc-106, C-1090, HP-39, Panniyur-1 and Karimunda. The maximum plant height was recorded 
in C-1090 (590.53 cm) followed by Panniyur -8 (HB20052) (560 cm) and the minimum plant 
height was noticed in ACC 33 (304.30 cm). ACC-33 recoded maximum number of branches per 
plant (28.75) followed by C-1090 (19.94) and Panniyur-1 (19.77) and these two were on par with 
each other. Fresh berry yield was the highest in Panniyur-1 (63.776) followed by P-8 (507.44) and 
C-1090 (472.02).  
 Plant growth parameters of different black pepper varieties were non significant. Plant 
height of all the varieties varied and ranged between 2.20 to 5.02 m. The Acc. 106 recorded 
maximum plant height (5.02 m) while lowest plant height was recorded by HP- 39 at Dapoli. HB 
20052 recorded the highest green berry yield of 5.20 kg/vine followed by Acc.no.53 (4.97 kg/ 
vine). Both the varieties were statistically on par. The highest plant height was recorded for 
Panniyur 1 (5.17 m). At Sirsi, PRS-88 recorded maximum number of spikes followed by  
Panniyur-1. 

Among the characters studied, the highest fresh weight (0.98 kg/vine) of berries per vine 
was registered for HB 20052 which was on par with Karimunda (0.93 kg/vine) followed by Acc 53 
(0.76 kg/vine). For dry weight of berries Karimunda recorded the highest (0.53 kg/vine) which 
were on par with HB 20052 (0.53 kg/vine). 

In this trial totally nine entries are being  maintained  at Yercaud. Maximum number of 
spikes per meter square (48.0) was recorded in IISR Shakthi and the lowest in the Acc. 106 (15.0). 
The number of spikes berries per spike was highest in the variety (68) IISR Shakthi. The green 
berry and dry berry yield were also the highest in the variety IISR Shakthi with 0.580 kg and 0.169 
kg respectively. 

 
PEP/CI/3.5 CVT 2015 on Farmers varieties of black pepper – Series VII 
(Centres: East Coast Plains and Hill Region – Chintapalle; Western Plateau and Hills Region – 
Dapoli; West Coast Plains and Ghat Region - Panniyur, Sirsi; East Coast Plains and Hill Region 
- Yercaud) 
The trial was started at Panniyur centre during 2015. During 2018, Kumbakkal recorded the highest 
green berry yield of 2.20 kg and is on par with Panniyur 1. Average spike length was highest for 
Panniyur 1 (17.03 cm) which was on par with Panniyur 5 (16.6 cm). Number of berries/ spike was 
more for Panniyur 1 (84.66). Higher dry recovery % was recorded for Zion Mundi, Panniyur 5 and 
Panniyur 1 (35%) (Table 3).  
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  Table 3. Yield data of CVT 2015 on Farmers’ varieties, Panniyur  

Treatment Pl. 
height 

(m) 

No of 
branches/

vine 

Spike 
length 
(cm) 

No. of 
berries/ 

spike 

Fresh 
berry 
yield 
(kg) 

Dry 
berry 
yield 
(kg) 

Dry 
Recovery 

% 

Zion Mundi (T1) 3.50 6.67 15.03b 50.00c 0.60d 0.23d 35a 
Kumbakkal (T2) 3.50 7.67 14.63b 52.43c 2.20a 0.70a 33b 
Panniyur 5 (T3) 2.83 11.33 16.6a 69.33b 1.46b 0.52b 35a 
Panniyur 1 (T4) 3.50 8.33 17.03a 84.66a 1.93a 0.69a 35a 
Karimunda (T5) 3.83 8.00 9.33c 51.66c 1.07c 0.35c 32b 
CD (0.05) NS NS 1.14 8.87 0.29 0.11 2.0 

 
At Dapoli, the genotype Pepper Thekken recorded maximum plant height (97.0 cm) whereas 
genotype Kumbakkal recorded minimum plant height (56.27 cm). At Chintapalle, Kumbakkal 
recorded maximum plant height (165.78 cm) followed by Zion Mundi (164.97 cm). Panniyur-1 
recorded the highest number of branches/vine (7.42) followed by Kumbakkkal (6.14). 
 
PEP/CI/3.6 CVT 2015 on Black pepper Series VIII 
(Centres: East Coast Plains and Hill Region – Chintapalle; Western Plateau and Hills Region – 
Dapoli; West Coast Plains and Ghat Region - Panniyur, Sirsi; Eastern Himalayan Region –
Kahikuchi) 
The trial was started during 2015. During 2018, PRS 161 recorded the highest green berry yield of 
1.93 kg (dry berry yield 0.73 kg) and was on par with check Panniyur 1. Average spike length was 
the highest for PRS 161 (21.93 cm). Number of berries/ spike was also the highest for PRS 161 
(118) and was on par with PRS 160 (112).The highest dry recovery % was recorded for PRS 161 
(38%) (Table 4). 
Table 4. Growth and yield data of CVT 2015, Panniyur during 

Treatment Pl. 
height 
(m) 

No of 
branches/
vine 

Average 
spike 
length 
(cm) 

No. of 
berries/ 
spike 

Fresh 
berry 
yield (kg) 

Dry 
berry 
yield (kg) 

Dry 
Recovery 
% 

PRS 161 (T1) 3.33 5.33 21.93a 118.00a 1.93a 0.73a 38a 
PRS 160 (T2) 2.83 8.67 16.23b 112.33a 0.97c 0.33c 34c 
SV 17 (T3) 2.60 8.33 13.66c 72.00c 0.57d 0.18d 32d 
SV 11(T4) 3.50 8.00 - - - - - 
Panniyur 1 (T5) 2.50 8.00 17.03b 84.66b 1.93a 0.69a 35b 
Panniyur 5 (T6) 2.83 11.33 16.6b 69.33c 1.46b 0.52b 35b 
Karimunda (T7) 3.83 8.00 9.33d 51.66d 1.07c 0.35c 32d 
CD (0.05) NS NS 1.356 11.13 0.32 0.108 4.0 
 
The trial was planted in 2016 at Dapoli. Panniyur -1 recorded maximum plant height. At Sirsi, Two 
entries from Panniyur (PRS-160, 161) and 2 entries from HRES, Sirsi (SV-11, 17) are planted 
under replicated trial along with Panniyur -1 as check. All have established well. 
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Crop Management 
PEP/CM/4.7 Black pepper based mixed cropping system for sustainable productivity 
and food security 
(Centres: West Coast Plains and Ghat Region - Ambalavayal, Sirsi, Panniyur; Western Plateau 
and Hills Region - Dapoli) 
Good yield was obtained from the intercrops in black pepper garden except arrow root and tapioca 
at Panniyur. Among the intercrops T3- elephant foot yam recorded maximum yield of 7.55 kg 
followed by T5 -greater yam (6.46 kg ) from an inter space of 4m x 2 m between black pepper 
vines. Colocasia (T1) yielded 2.28 kg and arrowroot (T2) – 1.82 kgper plot. At Ambalavayal, mean 
yield per plot was highest in tapioca (7.8 kg) and lowest in greater yam (2.475 kg) and colocasia 
(1.875 kg). Green pepper yield of 1.575 kg was recorded when black pepper was grown as main 
crop. At Sirsi, mean yield per plot was highest in elephant foot yam (6.4 kg) and lowest in mango 
ginger (0.74 kg). At Dapoli, yield of intercrops (per/ha) varied as colocasia 4.02 tons, arrow root 
4.11 tons, elephant foot yam 11.17 tons, tapioca 9.31 tons and greater yam 10.0 tons, respectively. 
The yield obtained in different mixed crop blocks for pineapple varied as 3.39 tons in colocasia 
3.35 tons in arrow root 3.39 tons in elephant foot yam and 3.14 tons in tapioca block respectively. 
Black pepper is still in pre-bearing stage. 
 
Crop Protection 
PEP/CP/5.4 Effectiveness of new molecules of fungi toxicants against Phytophthora 
foot rot of black pepper in existing plantation 
(Centres: West Coast Plains and Ghat Region - Mudigere, Sirsi) 
At Mudigere, the treatment T3 i.e., spraying and drenching of 0.2% kocide 10 days after application 
of T. harzianum @ 50g + 1 kg neem cake / vine was found more effective in reducing the disease 
incidence (10.39 %) with higher yield of 783.5 g / vine which was on par with T2 i.e., spraying and 
drenching of 0.1% sectin + T. harzianum (50 g) + neem cake (1 kg / vine). All the treatments were 
found effective in reducing the incidence of the disease compared to control. 
 
PEP/CP/5.6 Biological management of slow decline in black pepper 
(Centres: West Coast Plains and Ghat Region – Panniyur, Sirsi, Dapoli) 
Soil application of Trichoderma viride + neem cake @ 2 kg/vine (T1), soil application of 
Trichoderma viride followed by soil drenching with P. fluorescens @ 2% (T2), soil application of 
Pochonia chlamydosporia (multiplied in partially decomposed FYM @ 2 kg/vine) followed by soil 
drenching with P. fluorescens @ 2% (T3) were significantly superior in reducing yellowing due to 
slow decline disease in black pepper. Soil application of Trichoderma viride followed by soil 
drenching with P. fluorescens @ 2% (T2) recorded minimum disease incidence (2.77%) and 
maximum yield (2.19 kg/vine). 

Soil application of Pochonia chlamydosporia @ 2 kg/vine followed by soil drenching with 
Pseudomonas fluorescens IISR-6 @ 2% (106cfu) (drench 3 l/vine) recorded the lowest per cent 
disease at Dapoli (6.78) which was significantly superior to rest of the treatments. The treatment 
soil application of Trichoderma harzianum (108cfu @ 50g/vine) followed by soil drenching with 
Pseudomonas fluorescens and another treatment, soil application of Pochonia chlamydosporia @ 
50g/vine followed by soil drenching with P. fluorescens @ 2% were at par.  Maximum per cent 
reduction (68.33) in the disease was observed in vines treated during onset of monsoon (June) and 
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again during third week of August with soil application of Pochonia chlamydosporia @ 2 kg/vine 
followed by soil drenching with Pseudomonas fluorescens @ 2%. 
 

  
Fig. 2. Field view of biological management of slow decline in black pepper at Panniyur 

 
PEP/CP/5.7 Studies on management of Phytophthora causing foot rot in black pepper  
(Centres: Western plateau and hills region – Dapoli; West coast plains and ghat region – 
Panniyur, Sirsi, Mudigere) 
At Panniyur, the percentage disease incidence was minimum in application of fosetyl aluminium 
amended fertilizer brickets at the onset of rain and post monsoon (T3) and RIL070/F1 -72% WP 
100ppm soil drenching (T5). There was no significant variation among treatments for plant height 
and no of leaves both at Panniyur and Dapoli. 
 

II. Small cardamom 
 
Genetic Resources 
CAR/CI/1.1 Germplasm collection, characterization, evaluation and conservation 
(Centres: West Coast Plains and Ghat Region - Mudigere, Pampadumpara) 
Among the 188 cardamom accessions conserved in the gene bank of Pampadumpara, IC number 
was obtained for 73 accessions (CRSP 1-73) IC numbers (547920 to 547992) from the ICAR-
National Bureau of Plant Genetic Resources, New Delhi. All the characters including yield and 
biotic stress characters, except Azhukal incidence showed significant difference among the 
accessions at 5% confidence levels. HY 13 recorded the highest fresh yield (1.82 kg/plant) 
followed by HY 16 (1.81 kg/plant) and they were significantly different from each other. The same 
trend was also observed for dry yield of capsules per plant. The percentage thrips incidence was 
least in HY 12, HY 2, PV 2, HY 16 and HY 15 compared to other accessions. 

At Mudigere 132 cardamom germplasm accessions are conserved which consists of 67 local 
collections, 35 collections from other institutions and 30 breeding materials (Table 5). 
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Table 5. Best performing clones/lines for important yield attributing traits of germplasm at 
Mudigere 

Character Genotypes 
Tillers / clump 
 

AGP-293 
SKP-170 
26-16-D-11 
CCS-800 
M-1 

42.52 
40.52 
38.27 
35.9 
33.21 

Tiller height (cm) 
 

M-2 
MCC-309 
D-163 
M-3 
M-1 

315.3 
300.5 
292.3 
290.8 
287.24 

Bearing tillers/clump 
 

SKP-170 
26-16-D-11 
M-1 
SEL-98 
D-168 

29.17 
24.45 
21.2 
19.23 
18.12 

Panicles/clump NCL-1 
26-16-D-11 
MHC-26 
D-168 
SEL-98 

25.24 
24.3 
22.27 
20.18 
18.54 

Yield/plant (g/plant) 
 

SKP-170 
M-1 
26-16-D-11 
PS-44 
MHC-26 

498.21 
385.10 
346.27 
321.45 
308.47 

 
 

 
Fig. 3. Variability in green cardamom capsules 

 
Crop Improvement 
CAR/CI/2 Hybridization 
CAR/CI/2.1 Hybridization and selection in cardamom 
(Centres: West Coast Plains and Ghat Region – Mudigere) 
Different F1 combinations were produced by crossing seven improved elite genotypes in all 
possible combinations and the seedlings will be raised and evaluated in the next seasons.  
Promising genotypes: CL-726 and CL-691, these lines are in CVT for testing. 
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CAR/CI/2.2 Evaluation of promising small cardamom (Elettaria cardamom Maton) 
cultivars/varieties for organic cultivation in the high ranges of Idukki district 
(Centre: West Coast Plains and Ghat Region - Pampadumpara) 
In this experiment, PV2 showed the highest plant height (307.6 cm), closely followed by PL NO 14 
(293.0 cm). No of productive tillers GG registered maximum no of tillers (41.0) followed by PS 27 
(32.6) and PV2 (30.3). 
 
CAR/CI/3.7 CVT of drought tolerance in cardamom – Series VII 
(Centres: West Coast Plains and Ghats Region – Appangala, Mudigere, Myladumpara, 
Pampadumpara; Southern Plateau and Hills Region - Sakleshpur) 
Eight varieties viz., IC 349537, IC 584058, GG X NKE- 12, IC 584078, CL 668, HS 1, Appangala 
1 and IC 584090 were planted at Appangala, Mudigere, Myladumpara, Pampadumpara and 
Sakleshpur. Morphological observation revealed that in general plants in the control (without 
moisture stress, T1) recorded vigorous growth as compared to the moisture stress plots (T2).  At 
Mudigere, maximum plant height was found in IC-584078 (248.30cm) and more total number of 
suckers / per plant was observed in IC-349537 46.30) followed by HS-1 (41.60).  

At Sakleshpur, under moisture stress the genotype, IC 349537 registered more number of 
bearing tillers (10.83), number of panicles (5.39) and long panicles (35.65 cm) and number of 
capsules per raceme (4.30). Same genotype registered more number of of bearing tillers (17.10), 
number of panicles (7.55) and long panicles (50.41 cm) and number of capsules per raceme (5.10) 
under control also. 

At Appangala,accession IC 584058 recorded  400.34 kg/ha yield in control  and 278.78 
kg/ha under stress. followed by that accession IC 584090 which recorded 307.32 kg/ha in control 
and 166.33kg/ha under stress. Accession IC 584058 recorded 80 per bold capsule (>7 mm) and 
syncrony in flowering and harvesting can be completed in four harvest. Essential oil and olioresin 
was also recorded. Essential oil percent ranged from  6.81 to 8.18 and oleoresin per cent ranged 
from 3.61 to 5.55 per cent. 

 
CAR/CI/3.8 CVT 2015 on Farmers varieties of cardamom-Series VIII  
(Centres: West Coast Plains and Ghats Region – Appangala, Mudigere, Myladumpara, 
Pampadumpara) 
At Pampadumpara, superiority in plant height was observed in Njallani and Thiruthali (166.30 and 
160.63 respectively) followed by Wonder Cardamom and Patchaikkai (153.83 and 151.50 
respectively). Maximum number of tillers were produced by Thiruthali (16.53) followed by 
Patchaikkai (14.97). 

At Myladumpara, During 2019, data on growth characters such as tillers/clump, tiller height 
(cm), number of leaves, length of a leaf (cm), breadth of a leaf (cm), number of vegetative buds and 
number of emerging panicles were recorded and analyzed. No. of tillers were significantly more in   
Wonder cardamom (68) followed by Thiruthali (54.33). Plant height was significantly more in 
Thiruthali (285.67) followed by Panikulangara I (250.67). Number of leaves of the tallest tiller 
were highest in Panikulangara I (13.67) followed by Thiruthali (13.33). Numbers of vegetative 
buds were highest in Arjun (4) followed by PNS Vaigai (3.67). Panicle initiation started after 9 
months of planting. Significantly more panicles were found in Thiruthali (43) followed by 
Panikulangara I (16.33) compared to other varieties. (Table 6). 
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Table 6.  Variation in growth parameters of farmers varieties at Myladumpara 
Genotype No. of 

Tillers / 
clump 

Tiller 
height 
(cm) 

No. of leaves 
of the tallest 

tiller 

No. of 
veg. 
buds 

No. of 
emerging 
panicles 

Wonder cardamom 68.00 219.67 10.67 2.67 9.67 
Patchaikkai 37.33 249.33 12.00 2.00 13.00 
Thiruthali 54.33 285.67 13.33 2.33 43.00 
Arjun 41.00 243.67 10.33 4.00 15.67 
Panikulangara I 42.67 250.67 13.67 1.00 16.33 
Elarajan 22.67 225.33 12.00 1.00 6.33 
Pappalu 36.33 244.00 12.00 2.33 9.33 
PNS Vaigai 41.00 217.00 11.67 3.67 15.00 
Njallani Green Gold (National 
check) 

45.00 274.67 14.67 5.00 37.00 

ICRI 5 (Local check) 25.00 231.00 11.00 2.33 9.33 
CV 21.28 11.07 15.44 40.10 35.52 
CD @ 5% 15.09 46.35 3.21 1.81 10.64 

 
 

 
Fig. 4. Field view of farmer’s varieties trial cardamom at Mudigere 

 
CAR/CI/3.9 CVT on hybrids of small cardamom-2018 – Series IX  
(Centres: West Coast Plains and Ghats Region – Appangala, Mudigere, Sakaleshapura, 
Myladumpara, Pampadumpara) 
The trial is initiated in all centres. Planting materials are multiplied and planting will be taken up. 
 
CAR/CI/4 Varietal Evaluation Trial (VET) 
CAR/ CI/4.3 Initial Evaluation Trial – 2012 
(Centres: West Coast Plains and Ghats Region –Pampadumpara) 
Maximum number of tillers was produced in PPK 2 (55.6) which on par with Pl. No. 14 and HY 6 
(49.3 and 48.3 respectively). Maximum leaf width (12.1 cm) was observed in PV 2 which was on 
par with PPK 2 and HY 6 (11.5 and 11.5 respectively). Length of panicle was maximum in PPK 2 
(73.7 cm) followed by GG (69.0 cm). 
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CAR/CI/4.4 Multilocation evaluation of thrips tolerant cardamom lines 
(Centres: West coast plains and ghats region –Mudigere, Myladumpara, Pampadumpara; 
Southern Plateau and Hills Region - Sakleshpur) 
Thrips tolerant lines viz., IC 349362, IC 349364, IC 349370, IC 349606 along with Njallani Green 
Gold and local check was planted at Mudegere, Myladumpara, Pampadumpara and Sakleshpur. 
The plants were established in the field and 6-7 new tillers were formed. At Myladumpara, 
observations on thrips population was recorded at monthly intervals on different cardamom 
accessions. Among the accessions, IC 349606 showed lower thrips population than other 
accessions and Njallani Green Gold had the highest population. 
                 
Crop Protection 
CAR/CP/6 Pest and disease management trial 
CAR/CP/6.8 Comparison of effect of chemical treatments as well as bio-control agents 
against pseudostem rot of cardamom 
(Centres: West Coast Plains and Ghat Region – Mudigere) 
At Mudigere, all the treatments were found effective when compared to control is presented in table 
10. The minimum tiller infection of (4.63%) with higher yield (711.25 g/plant) was recorded in T1, 
which was followed by T5 (5.16% incidence). 
 
Table 7. Effect of chemical treatments as well as bio-control agents against Pseudostem rot of 
cardamom at Mudigere 

Treatment % Tiller 
infection 

Yield 
(g/plant) 

T
1
= Carbendazim (0.2%) 4.63 711.25 

T
2
= Pseudomonas fluorescens (2% solution) 8.00 615.00 

T
3
= Consortium of bacteria (2% solution) 10.27 577.63 

T
4
= T. harzianum (50 g with 1 kg neem cake ) + consortium of 

bacteria 
9.68 547.69 

T
5
= T. harzianum (50g with 1kg neem cake) + Pseudomonas 

fluorescens (2%) 
5.16 672.50 

T
6
= Control 12.63 380.25 

CD @ 5% 2.00 44.26 
CV % 18.21 5.03 

 
 
CAR/CP/6.9 Evaluation of new insecticides for thrips control 
(Centres: West Coast Plains and Ghats Region –Mudigere, Myladumpara, Pampadumpara; 
Southern Plateau and Hills Region - Sakleshpur) 
At Mudigere, the data on thrips infestation after seven sprays revealed that, fipronil 5 SC @ 
0.005% applied plants showed highest per cent reduction of infestation (89.30%). Spinosad 45 SC 
@ 0.0135% and quinalphos 25 EC @ 0.05% were also found effective in reducing the infestations 
(76.30% and 70.21% respectively) and were on par with each other (Table 8). 
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Table 8. Effect of new molecules on S. cardamomi of cardamom at Mudigere 
Treatment 

 
*Pre-treatment 
observations 

**Per cent thrips 
infestations 

(Pooled data) 

Per cent reduction 
over control 

Spinosad 45 SC @ 0.0135%  11.00  (3.20)  5.65  (13.30)
b
  76.30  

Imidacloprid 17.8 SL @ 0.0089%  11.55 (3.23)  4.70  (11.96)
bc

  78.70  

Fipronil 5 SC @ 0.005%  9.30  (2.84)  2.59 (8.80)
c
  89.30  

Quinalphos 25 EC @ 0.05%  11.07 (3.15)  7.55 (14.48)
b
  70.21  

Control  9.70 (3.00)  22.06 (27.09)
a
  -  

CD ( P=0.5 )  NS  13.86 -  
S. Em ±  1.11  4.11 -  

 
At Pampadumpara, The pooled data on thrips infestation after seven sprays revealed that 

fipronil 5 SC treated plots registered the least damage (0.72%) while control registered 50.42% 
damage. The highest per cent reduction of thrips population over control was noticed in fipronil 5 
SC (98.57%) closely followed by spinosad 45 SC (96.90%) and imidacloprid 17.8 SL (96.69%).   

At Sakleshpur, the thrips damaged capsules (%) were least in spinosad, imidacloprid and 
fipronil 15 days after spray and were on par with each other. Imidacloprid, fipronil and quinalphos 
showed least thrips damage which were on par with each other. Imidacloprid recorded maximum 
reduction in damaged capsule (46%) at 7 DAS. Imidacloprid and fipronil recorded maximum 
reduction in damaged capsule (32.4%) at 15 DAS. However, at 30 DAS all the four insecticides 
were found effective in reducing the damaged capsule and were on par with each other (Table 9). 
The residue of quinalphos was analysed and found that the there is a gradual reduction in the 
residue level from the seventh day (0.43 mg/kg) to 30th day (0.23 mg/kg) after harvest. At 
Myladumpara, among insecticide sprayed treatments, quinalphos recorded lower thrips damaged 
capsules (26.91%) followed by imidacloprid (29.99%), fipronil (30.46%) and spinosad (36.51%).  
 
Table 9. Capsule damage due to thrips infestation at Sakleshpur 
 

 
 

 

Treatment Thrips damaged capsule (%) Reduction in damaged capsule (%) 

Days after spray Days after spray 
0 7 15 30 0 7 15 30 

T1  Spinosad 45% 
SC @ 0.0135% 

30 
(33.12)b 

31 
(33.79)b 

26 
(30.55)b 

23 
(28.65)ab 

- 13.8 
(20.82)b 

29.7 
(32.37)ab 

8 
(16.12)a 

T2  Imidacloprid 
17.8SL @ 0.0089% 

35 
(36.23)ab 

21 
(27.25)c 

25 
(29.96)b 

19.5 
(26.13)b 

- 41.6 
(40.01)a 

32.4 
(34.54)a 

22 
(25.17)a 

T3  Fipronil 5% SC 
@ 0.005% 

27 
(31.30)b 

29 
(32.53)b 

25 
(29.99)b 

20 
(26.55)b 

- 19.4 
(25.45)b 

32.4 
(32.69)ab 

20 
(26.43)a 

T4  Quinalphos 
25EC @ 0.05% 

41 
(39.79)a 

39 
(38.64)a 

32 
(34.41)a 

22 
(26.13)b 

- 0 
(0.0) 

13.5 
(20.33)b 

12 
(26.67)a 

T5  Water spray 
(control) 

29 
(32.53)b 

36 
(36.86)a 

37 
(37.45)a 

25 
(29.98)a 

- - - - 

CD (P<0.05) 4.60 2.18 3.80 2.54 - 9.57 13.10 12.47 
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III. Large cardamom 
 

Genetic Resources 
LCA/CI/1.1 Germplasm collection and evaluation of large cardamom 
(Centres: Eastern Himalayan Region - ICAR Regional Station, Gangtok, ICRI Regional 
Research Station, Gangtok) 
A total of 10 genotypes of large cardamom viz., Ramsey, Sawney, Dzongu Golsey, Varlangey, 
Seramney, Madhusai and Dudhe Golsai of large cardamom are being maintained at ICAR RS, 
Gangtok (Table 10).  
Table 10. Passport data of germplasm collected and conserved at ICRI, Gangtok  
 

 
 
Crop Protection 
LCA/CP/1.2 Integrated pest and disease management in large cardamom 
(Centre: Eastern Himalayan Region - ICAR Regional Station, Gangtok, ICRI Regional Station, 
Gangtok) 
Evaluation of organic treatments against major soil borne diseases of large cardamom was carried 
out to evaluate different organic treatments against major soil borne diseases of large cardamom in 
field. Among all, treatment number six (Sapling treatment with COC 2gm/litre + Soil application of 
Trichoderma (4 ml/l) (10 days after planting) during sowing & COC 2gm/litre near clump followed 
by trichoderma (4 ml/l) (10 days after COC application) each month) showed less incidence of 
disease (9.52 %) (Table 11). 
 

T1 Application of neem cake 100 gm/pit during sowing + application of neem cake (100 
gm/clump) each month 

T2 Sapling treatment with Trichoderma 4 ml/l during sowing + application of trichoderma 
(4 ml/l) each month  

T3 Sapling treatment with COC 2gm/litre during sowing + application of COC 2 gm/litre 
near clump each month 

Sl. 
No. 

Cultivar Location Product
ive 
tiller/ 
Clump 

Spike/ 
Clump 

Capsule
/Spike 

Seeds/ 
Capsule 

Dry 
yields/ 
Plant (g) 

Remarks 

1 Varlangey South Regu 
Busty 
East Sikkim 

35 29-68 15.13 28-40 409.39 -- 

2 Seremna Nompanang, 
Pasidang 
Lingthem 
North Sikkim 

26 19-37 12.62 24-42 311.64 Waxy 
appearance 
of leaves   

3 Ramsey Moolpala 
Siddim, 
Samalbang 
Khasmal, 
Kalimpong, 
West Bengal 

24 28-49 14.78 26-38 381.84 Bolder 
capsule   
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T4 Application of neem cake 100 gm/pit + Sapling treatment with Trichoderma 4 ml/l 
during sowing & application of neem cake (100 gm/clump) and trichoderma (4 ml/l) 
each month 

T5 Application of neem cake 100 gm/pit + Sapling treatment with COC 2 gm/litre & 
application of neem cake (100 gm/clump) and COC 2gm/litre  near clump each month 

T6 Sapling treatment with COC 2 gm/litre + Soil application of Trichoderma (4 ml/l) (10 
days after planting) during sowing & COC 2gm/litre  near clump followed by 
trichoderma (4 ml/l) (10 days after COC application) each month 

T7 Application of neem cake 100 gm/pit + Sapling treatment with COC 2 gm/litre + Soil 
application of Trichoderma (4 ml/l) (10 days after planting) during sowing & application 
of neem cake (100 gm/clump), COC 2 gm/litre  near clump followed by trichoderma (4 
ml/l) (10 days after COC application) each month 

T8 Drenching of clump area with Copper Oxy Chloride (2 gm/litre) after each 30 days 
T9 No application- control 

 
Table 11: Evaluation of organic treatments against soil borne diseases of large cardamom 
 

 Treatments Plant 
height 

No. of tillers Disease Incidence 
(%) 

T1 81.67 3.07 28.57 
T2 85.10 3.74 14.29 
T3 76.33 3.24 14.29 
T4 75.10 2.69 23.81 
T5 77.36 2.83 33.33 
T6 66.26 2.21 9.52 
T7 70.67 2.48 23.81 
T8 82.71 2.00 38.10 
T9 95.08 2.17 42.86 

 
 
Evaluation of some new biopesticides and organically permitted insecticides against insect 
pests of large cardamom 
The experiment was conducted to evaluate the efficacy of biopesticides viz., neem oil (1500 ppm) 
@ 4 ml/l, Beauveria bassiana 7 g/l, Metarhizium anisopliae 5 ml/l, petroleum oil based   agrospray 
@ 10 ml/l, petroleum oil based horticultural spray @ 10 ml/l, Bacillus thuringiensis @ 2 g/l, and 
spinosad 45 SC @ 0.3 ml/l against insect pests of large cardamom viz., stem borer, shoot fly, leaf 
eating caterpillar and tea mosquito bug. All the treatments showed effective results to control insect 
pests over the control. However, spinosad 45 SC @ 0.3 ml/l was found to be the most effective to 
control all the pests (62.35 to 75.12 % reduction of infestation over control) followed by neem oil 
(1500 ppm) @ 4 ml/l (54.63 to 57.82% reduction of infestation over control) and petroleum 
agrospray @ 10 ml/l (47.42 to 52.47% reduction of infestation over control). 
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IV. Ginger 

Genetic Resources 
GIN/CI/1.1 Germplasm collection, characterization, evaluation and conservation 
(Centres: Middle Gangetic Plain Region - Dholi, Kumarganj, Pundibari; Southern Plateau and 
Hills Region - Kammarpally; Eastern Plateau and Hills Region – Barapani, Pottangi, Raigarh; 
Western Himalayan Region - Solan) 
Among 75 accessions maintained at Dholi, sixteen accessions recorded higher yield ranging from 
8.51 to 18.42 t ha-1 compared to check variety Nadia (8.23 t ha-1). RG-39 recorded highest yield 
(18.42 t ha-1) followed by RG-56 (18.00 t ha-1) and RG-9 (17.87 t ha-1) under shade condition. At 
Kumarganj, among 63 germplasm accessions evaluated, NDG-55 (440 g/plant) was promising 
followed by NDG-6 (143 g/plant) and NDG-23 (140 g/plant). At Pundibari, among 35 accessions 
evaluated, highest rhizome yield was recorded in GCP 10 followed by GCP-49 (13.81 t ha-1and 
13.41 t ha-1respectively) GCP 9 and GCP 43 (13.08 t ha-1). Lowest rhizome rot and wilt disease 
incidence was recorded in GCP- 49, GCP 23 and GCP 25 (10%) followed by GCP-10 (12.50%). At 
Pottangi, out of 140 ginger germplasm studied, 34 entries yielded more than 5 kg/3m2 fresh 
rhizome. The range of plot yield being 0.10 kg (PGS-119) to 9.5 kg/3 m2 (PGS-163) with the mean 
yield of 3.1 kg /3 m2 in tested germplasms during Kharif 2018-19. The highest fresh rhizome yield 
was recorded by PGS-163 (21.1 t ha-1) followed by Zo-9 (20.0 t ha-1), PGS-151 & PGS-158 (18.4 t 
ha-1). At Raigargh, eleven new accessions were collected and tested for their yield performance and 
disease tolerance during Kharif 2018. Indira Ginger -1 (9.9 t ha-1) recorded maximum yield over 
two national checks Suprabha (7.5 t ha-1) and Suruchi (8.3 t ha-1) followed by IN-4 (7.2 t ha-1) and 
IN-3 (6.4 t ha-1). 

At Barapani, 43 genotypes of ginger (Accessions IC-584322 to IC-584364) were 
maintained and evaluated. It was found that, IC-584354 recorded the highest yield with 20.95 t/ha. 
Crude fibre was found to be highest in IC 584335 and IC 584347 (6.15%). Highest dry matter 
content of 25.09% was recorded in IC-584353 and highest oleoresin content of 7.07% was recorded 
in IC-584343. 
 
Crop Improvement 
GIN/CI/2 Coordinated Varietal Trial (CVT) 
GIN/CI/2.4 CVT 2015-Series IX 
(Centres: West Coast Plains and Ghat Region – Kozhikode; Middle Gangetic Plain Region – 
Dholi, Pundibari; Eastern Plateau and Hills Region – Pottangi; Western Himalayan Region – 
Solan; Lower Gangetic Plain Region – Kalyani; Eastern Himalayan Region - Nagaland) 
An experiment was conducted at ICAR-AICRP on Spices field during 2014-15 to 2018-19 to study the 
performance of nine ginger genotypes. The experiment was concluded in 2018. At Pundibari, SG-2604 
showed the highest projected yield (10.61 t ha-1), followed by ACC-247 (9.96 t ha-1). Lowest yield was 
found in SEHP-9 (7.88 t ha-1). Highest disease incidence was recorded in IISR Varada (23.07 PDI) and 
lowest in ACC 247 (11.47 PDI). The analyzed pooled data at Pottangi revealed that, among 11 entries, 
the entry SE-86-40 (13.8 t ha-1) was the top yielder with the yield advantages of 36.4% over IISR 
Varada (10.1 t ha-1) followed by PGS-121 (13.0 t ha-1), SEHP-9 (12.7 t ha-1) and SE86-131(10.9 t ha-

1). At Nagaland, consistently good performance of SG-2604 for three consecutive years was recorded 
(20.75 t ha-1of fresh rhizomes) which was statistically at par with the local check variety Nadia (24.17 t 
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ha-1) which may be recommended for cultivation as one of the potential alternative variety for 
commercial cultivation in Nagaland.     

The average fresh rhizome yield at Solan centre varied from 5.15 t ha-1 to 18.25 t ha-1. The 
local genotype Solan Giriganga (IC-593889/ SG-26-04) recorded maximum yield 18.25 t ha-1 by 
statistically excelling all other entries and minimum disease incidence. The high yielding 
promising genotype was superior/ comparable for quality attributes viz,. dry matter recovery 
(21.01%), essential oil (1.45%), oleoresin (4.69%) and crude fibre content (4.47%) to the check 
variety Himgiri. Therefore, Solan Giriganga (IC-593889/ SG-26-04) has been identified for 
cultivation under Western Himalayan Regions of the country. 
 
GIN/CI/3.4 Initial Evaluation Trial of bold/vegetable ginger 
(Centres: Middle Gangetic Plain Region – Dholi; Eastern Plateau and Hills Region – Pottangi) 
At Pottangi, the analyzed data revealed that the entry PGS-121(20.3 t ha-1) was the top yielder 
followed by PGS-95 (17.6 t ha-1) and PGS102 (15.7 t ha-1). 
 
GIN/CI/3.5 Initial Evaluation Trial – 2015 
(Centre: Middle Gangetic Plain Region – Kumarganj) 
In IET for ginger consisting of seven entries, maximum yield was recorded in NDG-24 (15.33 t ha-

1) followed by NDG-13 (15.0 t ha-1) and NDG-23 (13.22 t ha-1). 
 
GIN/CI/3.6 Initial Evaluation Trial 2016  
(Centres: Middle Gangetic Plain Region - Pundibari; Eastern Plateau and Hills Region – 
Pottangi; Western Himalayan Region - Solan) 
At Pundibari a wide range of variability was found among the genotypes for different with respect 
to growth and yield characters of different ginger genotypes (Table 12). Among the different 
genotypes, the highest yield was recorded in GCP-39 (11.76 t ha-1) and lowest in GCP-56 (7.94 t 
ha-1). The lowest rhizome root rot and fungal wilt disease severity was found in GCP-46 (11.72 
PDI) followed by GCP-14 (13.75 PDI) and GCP-39 (14.17 PDI). 

 
Table 12. Growth, yield characters and disease incidence of ginger entries at Pundibari 

Genotype Plant height 
(cm) 

Tiller 
number 

Rhizome yield/plot 
(kg/3m2) 

Projected 
yield (t/ha) 

Rhizome rot and 
wilt incidence 

(PDI) 
GCP-51 74.44 9.53 4.67 9.41 20.37 
GCP-56 61.45 8.27 3.94 7.94 24.56 
GCP-5  64.04 8.73 4.95 9.99 15.55 
GCP-46 71.09 9.87 4.30 8.67 11.72 
GCP-30 76.74 10.20 4.57 9.22 17.54 
GCP-36 77.70 11.40 4.11 8.28 14.87 
GCP-39 68.37 10.33 5.83 11.76 14.17 
GCP-14 60.86 9.60 4.91 9.89 13.75 
SE(m)± 1.87 0.41 0.16 0.32 0.58 

C.D. 
(P< 0.05) 

5.74 1.27 0.48 0.96 1.76 

CV% 4.69 7.37 5.79 5.80 6.02 
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The analyzed pooled data at Pottangi revealed that out of 25 entries, PGS-8 (11.8 t/ha) was the top 
yielder yield advantages of 11% over IISR Varada (10.6t/ha) followed by V1E4-5 (11.0 t/ha).  
     
GIN/CI/4.3 Evaluation of genotypes of ginger for vegetable purpose (Observation 
trial) 
(Centres: West Coast Plains and Ghat Region – Kozhikode; Eastern Himalayan Region – 
Mizoram, Nagaland, Gangtok; Middle Gangetic Plain Region – Pundibari; Eastern Plateau and 
Hills Region – Pottangi, Chintapalle) 
The trial was initiated  with 7 genotypes (Gorubathane, Bold Nadia, Bhaise, Johns Ginger, PGS 
121, PGS 95 & PGS102), At Nagaland, results revealed that PGS 121 produced maximum plant 
height (44.1 cm) and no of tillers (20.4) followed by Nadia and Gurubathane. Highest yield (22.05 t 
ha-1) was recorded with Nadia followed by Gurubathane and PGS 121. Highest fibre content, 
oleoresin and oil content were recorded in PGS 95 (10.6%, 10.20% and 3.6% respectively). At 
Gangtok, among all the varieties, PGS 121 performed better with 17.0 t ha-1 followed by local 
cultivar Bhaise with12.5 t ha-1 (Table 13). 
 
Table 13. Performance of different varieties of bold and vegetable ginger at ICAR RC NEHR 
Sikkim Center 

Treatment Sprouting 
percentage 

Plant 
population 
at 50 DAS 

Plant 
height 
(cm) at 
50 DAS 

Plant 
height 
(cm) at 

120 DAS 

Number 
of tillers 

per clump 

Bacterial 
wilt 

Fresh 
rhizome 

yield/plot 
(t/ha) 

Dry 
rhizome 

yield/plot 
(t/ha) 

Gorubathane 96.88 15.50 44.00 72.80 1.30 0.00 10.20 1.84 
Bold Nadia 90.63 14.50 55.30 71.60 1.97 2.38 6.50 1.33 
Bhaise 100.00 15.67 53.20 85.33 1.79 0.00 12.50 2.15 
Johns Ginger 100.00 16.00 37.80 75.80 2.05 0.00 9.60 1.81 
Pottangi PGS 121 96.88 15.67 56.20 82.87 2.28 0.00 17.00 2.97 
Pottangi PGS 95 90.63 13.33 43.60 60.67 2.07 10.24 4.80 0.96 
Pottangi PGS 102 100.00 15.33 52.60 70.73 2.55 12.64 9.00 1.63 
 
 
Crop Management 
GIN/CM/5 Nutrient Management Trial 
GIN/CM/5.5 Source sink relationship 
(Centres: West Coast Plains and Ghat Region – Kozhikode; Middle Gangetic Plain Region – 
Kanke; Eastern Himalayan Region – Mizoram, Barapani; Middle Gangetic Plain Region – 
Pundibari; Western Himalayan Region - Solan) 
At Mizoram, all the growth parameters were recorded at 60 and 120 days after planting. Maximum 
no. of tillers/plant was found highest in IISR Mahima (3.33) at 60 DAP and in IISR Mahima (4.67) 
and Mizoram Local (4.67) in 120 DAP. Leaf area/plant (cm2) was found to be highest in Mizoram 
Local (147.67) at 60 days after planting, whereas IISR Mahima (266.67 cm2) recorded highest at 
120DAP.Total dry weight/plant (g) was maximum in Gorubathane (12.33 and 29.73 g) both at 60 
and 120 DAP. Rhizome fresh weight was maximum in IISR Mahima (31.30 g) at 60 DAP and 
Gorubathan (76.00 g) at 120 DAP. Rhizome dry weight (g) was highest in Mizoram Local (12.43 
and 22.20 g) both at 60 and 120 days after planting. 
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From the data at Kanke centre, it was inferred that Mahima recorded maximum tiller per 
plant (5.8). IISR Mahima stood at first position with rhizome fresh weight (120.60 g) and dry 
weight (17.86 g) of rhizome at harvest, followed by rhizome fresh and dry weight of (105.0 g and 
16.6 g), (91.80 and 16.84 g) and (79.54 g and 15.2 g), respectively in Ranchi Local, GCP-5 and 
Mizoram Local, respectively.   

At Pundibari, the genotype Mahima produced the highest fresh yield (13.35 t ha-1) and 
highest dry yield of 1.48 kg plot-1 followed by Nadia (fresh yield of 12.52 t/ha) and it was lowest in 
Himgiri (fresh yield of 9.60 t ha-1). At Barapani, the observations were recorded at 60, 120, 180 
DAP and at harvest stage. Highest fresh rhizome weight at 60 days (14.28 g plant-1), 120 DAP 
(93.57 g plant-1), 180 DAP (147.59 g plant-1) and at harvest (271.61 g plant-1) were recorded in 
Nadia. Biochemical parameters viz, oil, oleoresin and starch were analysed at 120, 180 DAP and at 
harvest. In general, oil and oleoresin were more in Gorubathane at all stages while IISR Mahima 
had more starch compared to other varieties at different centres. But the pattern varied in different 
centres. 
 
GIN/CM/5.6 Organic production of ginger 
(Centres: Eastern Himalayan Region – Mizoram, Barapani) 
At Barapani, maximum yield of 22.99 t ha-1 was recorded in T5 (75% N requirement of ginger from 
FYM + micronutrients) followed by 20.94 t ha-1 in T1 (100% organic manures equivalent to 100% 
N requirement of ginger). Highest dry recovery of 20.03% was recorded in T5 (75% N requirement 
of ginger from FYM + micronutrients). T6 (75% N requirement of ginger + vermiwash 10%) had 
the highest fibre content of 3.91%. Highest oleoresin content (4.31%) was recorded in T7 
(Recommended Package by SAU). 

At Mizoram, The maximum yield was recorded in T7 (recommended package by SAU; 
ginger-NPK100:90:90 kg ha-1), with a yield of 152.88 q/ha, followed by T3 (100% organic manure 
+ (micronutrients) with a yield of 14.24 t ha-1, T8 (farmers practice) with a yield of 14.09 t ha-1. 
Moreover, dry matter content was found to be highest in T6 (75% N requirement of ginger + 
Vermiwash 10%); dry recovery 20.40% followed by T5 (75% N requirement of ginger + 
micronutrients); dry recovery 20.30%, and T8 (dry recovery 20.20%).The maximum fresh weight of 
clump was recorded in T7 (111.90 g plant-1), followed by T6 (106.13 g plant -1) and T2 (105.50 g 
plant-1) (Table 14).  

 
Table 14. Growth and quality parameter recorded in organic trial on ginger at Barapani and 
Mizoram 

Treatment Fresh weight of clump (g) Yield (t/ ha) Dry Recovery (%) 
Barapani Mizoram Barapani Mizoram Barapani Mizoram 

T1 245.00 103.03 20.94 13.73 19.64 18.30 
T2 187.33 105.50 13.30 11.64 19.47 19.43 
T3 272.33 101.80 20.59 14.24 19.83 20.03 
T4 230.67 95.40 19.23 12.00 19.96 18.90 
T5 283.67 96.10 22.99 11.10 20.03 20.30 
T6 257.33 106.13 20.87 11.71 19.85 20.40 
T7 224.33 111.90 19.82 15.29 19.78 19.80 
T8 208.33 96.33 14.79 14.09 19.45 20.20 
CD 12.39 3.69 1.67 19.33 0.07 2.31 
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GIN/CM/5.7 Effect of micronutrients on growth and yield of ginger (Demonstration 
trial) 
(Centres: East Coast Plains and Hill Region – Chintapalle; Eastern Plateau and Hills Region - 
Pottangi) 
At Chintapalle, foliar application of IISR micro nutrient mixture showed marked increase in 
rhizomes yield per hectare as compared to control. Among the treatments T2 (Nadia + IISR micro 
nutrients application) recorded maximum plant height (64.91 cm), fresh weight of rhizome (320.40 
g), yield/ha (24.54 t ha-1) followed by T1 (Nadia). The highest dry recovery was observed in T6 
(Surabhi+ IISR micro nutrients application) (21.11%) followed by T5 (20.66%). Highest fresh 
rhizome yield of 20.5 t ha-1, 21.3t/ha and 21.1 t ha-1  in Suprabha, Suravi and IISR Varada, 
respectively with the yield advantages of 10.4% , 10.1% and 9.8% of T1 over T2 were recorded at 
Pottangi. 
 
GIN/CM/5.8 Effect of organic manures and bio-fertilizers on partitioning of dry 
matter in ginger 
(Centres: Middle Gangetic Plain Region - Dholi) 
The three years pooled data revealed that among sixteen treatments and one control, ten treatments 
recorded significantly higher yield as compared to control (4.93 t ha-1) except in T1- NPK (80:50:80 
kg ha-1), T2- NPK (80:50:80 kg ha-1) + Azotobacter @10 kg ha-1, T3- NPK (80:50:80kg ha-1) +  
Trichoderma @10 kg ha-1, T4- NPK (80:50:80 kg ha-1) + PSB @10 kg ha-1, T5- Vermicompost 
@10 t ha-1 and T14 – Sewage sludge  @25 t ha-1) + Azotobactor @10 kg ha-1. However, among the 
treatments, T12 – FYM @ 30 tha-1 + PSB @10 kg ha-1 recorded the highest yield (11.85 t ha-1) 
followed by T11 – FYM @30 t ha-1 + Trichoderma @10 kg ha-1 (11.16 t ha-1) and T7- Vermicompost 
@10 t ha-1 +  Trichoderma @10 kg ha-1 (10.70 t ha-1) (Table 15). 
 
Table 15. Effect of organic manures and bio-fertilizers on pertaining of dry matter of ginger 
for the year 2016-17 to 2018-19 (Three years pooled) 
Treatments  Plant neight 

(cm) 
No. of tillers 

per plant 
No. of leaves 

per tiller 
Yield  

(t ha-1) 
T1-  N.P.K (80:50:80kg ha-1) 61.38 43.53 22.68 7.33 
T2- T1 +  Azotobactor 65.23 45.97 22.27 7.50 
T3- T1 +  Trichoderma 67.41 48.27 22.09 6.37 
T4- T1 +  PSB 65.86 47.22 21.86 7.01 
T5- Vermicompost (10t ha-1) 66.96 47.33 23.58 7.09 
T6- T5 +  Azotobactor 70.27 47.94 25.04 8.68 
T7- T5 +  Trichoderma 74.21 49.42 27.87 10.70 
T8- T5 + PSB  73.53 48.73 26.93 9.54 
T9- FYM (30t ha-1) 71.67 55.30 28.39 9.39 
T10- T9 + Azotobactor 77.73 57.14 29.08 10.15 
T11 –  T9 + Trichoderma 89.43 65.95 32.28 11.16 
T12 –  T9 + PSB 81.00 61.98 30.03 11.85 
T13-  Sewage sludge  (25t ha-1) 64.89 48.07 25.17 8.30 
T14 – T13 + Azotobactor 70.88 51.18 26.58 7.60 
T15 –  T13 + Trichoderma 74.27 50.87 27.51 8.24 
T16 –  T13 + PSB 70.41 53.23 27.28 8.08 
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T17 – Control 47.24 32.70 18.50 4.93 
SEm (±) 2.90 3.71 1.72 1.06 

CD (P=0.05) 8.13 10.68 4.97 3.04 
CV (%) 7.14 9.07 8.30 21.61 

 
 
GIN/CM/5.9 Organic production of ginger 
(Centres: West Coast Plains and Ghat Region – Ambalavayal; Middle Gangetic Plain Region - 
Dholi, Kumarganj, Pundibari; Lower Gangetic Plain Region – Kalyani; East Coast Plains and 
Hill Region – Chintapalle; Eastern Plateau and Hills Region - Pottangi, Raigarh; Eastern 
Himalayan Region – Mizoram, Barapani; Southern Plateau and Hills Region - Kammarpally; 
Western Himalayan Region – Solan) 
At Ambalavayal, variety Maran recorded the maximum yield of 24.00 t/ha and 25.50 t/ha in IISR 
organic package and KAU organic package respectively. Between two organic package (IISR 
organic package and RPCAU, Bihar organic package), both organic package were on par. Among 
the three varieties evaluated at Dholi, (Nadia, Surabhi and Suprabha), all the varieties were par for 
yield. Between two organic packages (IISR organic package and RPCAU, Bihar organic package), 
both organic packages were also on par. At Kumarganj, organic production trial, the maximum 
yield was observed in V1T3 treatment (14.75 t ha-1) followed by V2T3 (13.00 t ha-1) and V3T3 
(12.67 t ha-1). 

In organic production of ginger trial at Pundibari, The highest fresh yield of ginger was 
recorded in Nadia (11.58 t ha-1) followed by GCP-5 (10.95 t ha-1). Organic package developed by 
IISR recorded the highest yield (11.30 t/ha). Considering the interaction effect, it was found that 
Nadia cultivar along with organic package developed by IISR recorded the highest fresh yield 
(11.73 t ha-1). Dry recovery percentage, varied significantly among the varieties but organic 
package of practices had no influence. Among the cultivar the lowest wilt incidence was recorded 
in GCP-5 (21.22%) and organic package developed by IISR recorded the lowest wilt incidence 
(20.23%).  At Kalyani, O1V2 (organic package developed by IISR + Nadia) recorded highest plant 
population (38.5). Number of tillers per clump was recorded highest (18.75) in O2V3 

(recommended package by SAU + Suprabha) treatment. O2V1 (recommended package by SAU + 
Gorubathane) recorded maximum plant height (58.96 cm). O2V2 (recommended package by SAU + 
Nadia) recorded highest fresh yield per clump (248.54 g) and highest estimated yield per hectare 
(18.55). 
 At Chintapalle, among the treatments, T2 (Nadia + Inorganic) recorded the maximum plant 
height (62.05 cm), fresh weight of rhizome (230.38 g), yield/ha (23.16 t/ha) and dry recovery 
percentage (22.25) followed by T1 (Nadia + IISR OPP). The lowest yield was recorded in 
Treatment T5 (CTPL Local + IISR OPP) (13.18 t ha-1). 

At Raigarh, among the varieties, V1 (Local) recorded maximum plant population (87.44%), 
plant height (35.02 cm), number of leafs per plant (3.54), rhizome weight per plant (39.26 g), 
number of primary and secondary rhizome (3.48 and 5.34, respectively) and yield (7.82 t/ha). T1 
(organic package developed by IISR) recorded maximum number of tillers per plant (2.82), number 
of leafs per plant (3.83), rhizome weight per plant (40.82 g), number of primary and secondary 
rhizome (3.45 and 5.61, respectively) and yield (6. 6.8 t ha-1). Both the treatments are statistically at 
par with each other.  
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In Mizoram, maximum yield was recorded in T2 (100% organic manure equivalent to 75% 
N requirement of turmeric), with and yield of 352.43 q/ha, followed by T1 with an yield of 34.06 t 
ha-1 and T5 with an yield of 33.54 t ha-1. Dry recovery was found to be highest in T4 (17.51%) 
followed by T1 (17.25%) and T3 (16.65%). At Barapani, three genotypes of ginger viz. Jorhat, 
Suprabha and Hiching were evaluated for study (Table 16). Maximum yield of 25.51 t ha-1 
(Hiching), 14.87 t ha-1 (Suprabha) and 13.58 t ha-1 (Jorhat) were recorded in T2 (recommended 
package by SAU). T1 (organic package developed by IISR) recorded higher oleoresin content in all 
the three varieties. 
 

Table 16. Observations recorded for Organic production of ginger at Barapani 
Variety Treatment No. of 

Tillers 
Fresh 
weight 

of 
clump 

(g) 

Yeild 
(t/ha) 

Dry 
Recovery 

(%) 

Fiber 
Content 

(%) 

Oleoresin 
Content 

(%) 

Hiching T1 3.00 204.33 18.18 18.45 4.65 3.95 
T2 3.33 241.67 25.51 18.27 4.96 3.92 

CD (5%) 0.01 31.23 7.11 0.10 0.03 0.02 
Suprabha T1 3.00 181.00 12.66 21.84 6.07 3.67 

T2 3.33 191.00 14.87 21.70 6.17 3.59 
CD (5%) 0.01 0.12 0.19 0.08 0.04 0.03 

Jorhat T1 3.00 132.33 9.38 17.67 6.32 3.71 
T2 2.67 160.67 13.58 17.21 6.43 3.69 

CD (5%) 0.16 27.84 1.86 0.05 0.08 0.01 
 
 
GIN/CM/5.10 Effect of micro nutrients on growth and yield of ginger 
(Centres: West Coast Plains and Ghat Region – Ambalavayal; Middle Gangetic Plain Region - 
Dholi, Kumarganj, Pundibari; Lower Gangetic Plain Region – Kalyani; East Coast Plains and 
Hill Region – Chintapalle; Eastern Plateau and Hills Region - Pottangi, Raigarh; Eastern 
Himalayan Region –Barapani; Southern Plateau and Hills Region - Kammarpally; Western 
Himalayan Region – Solan) 
At Dholi, among three varieties viz., Nadia, IISR Varada & Surabhi, Nadia produced significantly 
higher yield (12.66 t ha-1) as compared to Surabhi and IISR Varada (10.48 & 7.20 t ha-1 
respectively). Between two packages of micro-nutrients (IISR & RPCAU), micro-nutrient package 
of IISR showed significantly higher yield (10.94 t ha-1) compared to micro-nutrients package of 
RPCAU (9.28 t ha-1). At Ambalavayal, two micro-nutrients package in above three varieties were 
at par. At Kumarganj, maximum yield was observed in V1T3 treatment (13.83 t ha-1) followed by 
V2T3 (12.25 t ha-1) and V3T3 (12.08 t ha-1). At Pundibari, highest fresh yield of ginger was 
recorded in Nadia (13.10 t ha-1) followed by GCP-5 (11.36 t ha-1). Micronutrient package 
developed by IISR recorded the significantly highest yield (12.38 t ha-1). In Kalyani, M2V2 
(recommended package of practice + IISR ginger micronutrient two sprays 60 and 90 days after 
planting @ 5g/litre + Nadia) recorded highest plant population (38.75), number of tillers per clump 
(18.25), fresh yield per clump (252.24 g) and estimated yield per hectare (19.77 t ha-1). In Pottangi, 
highest fresh rhizome yield of 20.5 t ha-1, 21.3 t ha-1 and 21.1 t ha-1 in Suprabha, Suravi and IISR 
Varada, was recorded respectively with the yield advantages of 10.4%, 10.1% and 9.8% of T1 over 
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T2. In Raigarh, both the treatments were statistically at par with each other for all the observations except 
plant height, number of tillers per plant and number of primary rhizome. At Barapani, recommended 
package of practice along with IISR micronutrients (T2) produced higher yield of 24.66 t/ha, 20.76 t 
ha-1and 21.55 t ha-1in Hiching, Himgiri and Nadia, respectively. Also the oleoresin content was 
higher in T2 (recommended package of practice+IISR micronutrients) in all the varieties. Foliar 
application of IISR micro nutrient mixture showed marked increase in rhizomes yield per hectare at 
Chintapalle as compared to control. Among the treatments T2 (Nadia + IISR micro nutrients 
application) recorded maximum plant height (64.91 cm), fresh weight of rhizome (320.40 g), 
yield/ha (24.54 t/ha) followed by T1 (Nadia). The highest dry recovery was observed in T6 
(Surabhi+ IISR micro nutrients application) (21.11%) followed by T5 (20.66%). Foliar application 
of IISR micro nutrient mixture showed marked increase in rhizome yield per hectare as compared 
to control at Ambalavayal. 
 
 
Crop Protection  
GIN/CP/6 Disease management trial 
GIN/CP/6.11 Eco-friendly management of rhizome rot of ginger  
(Centres: Middle Gangetic Plain Region – Kumarganj) 
Eight treatments were tested. T-7 (Soil solarization+plastic mulching+ neem oil) recorded highest 
yield (32.8 t ha-1) followed by T-5 (Soil solarization+ neem oil) (28.2 t ha-1) and T-6 (Plastic 
mulching+ neem oil) (25.7 t ha-1).  
 
GIN/CP/6.12 Field screening of different varieties of ginger against leaf spot and 
rhizome rot 
(Centre: Western Plateau and Hills Region – Dapoli) 
Ten varieties of ginger were screened against leaf spot and rhizome rot separately and recorded 
their yield accordingly during 2015-16 to 2017-18. All nine varieties were observed resistant except 
Athira which was found moderately resistant against leaf spot disease. Whereas, against rhizome 
rot two varieties were moderately resistant and remaining were found tolerant. All the varieties 
performed well for yield but on the basis of percent disease intensity, the varieties IISR Rejatha and 
IISR Mahima were found superior over other varieties. 
 
GIN/CP/6.13 Effect of PGPR biocapsule on growth and yield of ginger 
(Centres: West Coast Plains and Ghat Region – Ambalavayal; Middle Gangetic Plain Region - 
Dholi, Kumarganj, Pundibari; Lower Gangetic Plain Region – Kalyani; East Coast Plains and 
Hill Region – Chintapalle; Eastern Plateau and Hills Region - Pottangi, Raigarh; Eastern 
Himalayan Region –Barapani; Southern Plateau and Hills Region - Kammarpally; Western 
Himalayan Region – Solan) 
Experiment was conducted with three genotypes viz. Himgiri, Nadia and Hitching at Barapani. For 
Himgiri and Hiching the highest yield was recorded in T5 (POP) while for Nadia highest yield 
(30.79 t ha-1) is recorded in T4 (POP + GRB 35 capsule) with 22.18 t ha-1and 29.92 t ha-1 

respectively.  Oleoresin content was highest in T5 (POP) in Nadia (3.53%) and Hitching (5.04%) 
(Table 17). 
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    Table 17. Effect of biocapsules on growth and yield of ginger at Barapani 
Variety Treatment Fresh 

weight of 
clump (g) 

Yeild 
(t ha-1) 

Dry 
Recovery 

(%) 

Fiber 
Content 

(%) 

Oleoresin 
Content 

(%) 
Himgiri T1 214.00 14.50 16.21 4.81 4.09 

T2 232.67 13.18 16.47 4.74 4.17 
T3 212.00 17.67 16.36 4.87 4.05 
T4 204.00 8.83 16.24 4.95 4.03 
T5 262.67 22.18 16.38 4.84 4.15 

CD (5%) 5.31 2.25 0.04 0.02 0.01 
Nadia T1 208.33 17.11 19.95 3.50 4.33 

T2 240.00 27.99 20.17 3.43 4.38 
T3 237.67 29.84 20.26 3.52 4.35 
T4 254.33 30.79 19.90 3.45 4.36 
T5 260.67 23.69 19.81 3.53 4.37 

CD (5%) 10.59 2.10 0.02 0.02 - 
T1 204.33 16.80 18.73 5.02 4.05 

Hitching T2 216.00 21.37 18.89 4.92 4.13 
T3 224.33 21.19 18.56 4.95 4.10 
T4 233.33 18.14 18.49 4.93 4.06 
T5 239.00 29.92 18.33 5.04 4.01 

CD (5%) 7.79 2.13 0.03 0.02 0.01 
 

At Raigarh, POP+ Trichoderma (talk formulation) + GRB 35 (talk formulation) recorded 
highest yield and lowest disease incidence (13.14 t ha-1 and 13.04%) respectively. In interaction, 
local variety with treatment was best and rest of the treatments had non-significant effect. At Solan, 
in all the three genotypes, combined treatments of Trichoderma and GRB 35 talc formulation were 
found superior in increasing the plant growth parameters and reducing the incidence of rhizome rot 
over other treatments. The talc formulation of Trichoderma in combination with talc formulation of 
GRB-35 resulted in highest germination (86.32%) in LC-1 followed by Himgiri (85.67%) and LC-2 
(85.36%). Similarly, combined talc formulations resulted in highest number of tiller per plant, 
height, yield and other biochemical parameters in all three genotypes and reduced incidence of 
rhizome rot. At Ambalavayal, 1 and T2 were found to be best and suitable cultivation practice of 
ginger. In Nadia T2 ((POP + Trichoderma capsule + GRB 35 capsule) recorded the highest yield 
(20.13 t ha-1), in Suprabha T1 (POP + Trichoderma talc + GRB 35 talc) recorded the highest yield 
(14.73 t ha-1) where as in Suravi T5 (POP) recorded the highest yield (13.32 t ha-1) at Chintapalle. 
In Kalyani, P2V2 (Trichoderma capsule + GRB 35 capsule + Nadia) recorded highest plant 
population (38.75), fresh yield per clump (241.79 g) and estimated yield per hectare (20.58t). P2V3 
(Trichoderma capsule + GRB 35 + Suprabha) recorded maximum number of tillers (15). At 
Kumarganj, the evaluation of PGPR bio-capsule the maximum yield was observed in V1T2 
treatment (13.58 t ha-1) followed by V3T2 (13.25 t ha-1) and V2T2 (12.5 t ha-1). At Pundibari, 
lowest rhizome rot and wilt % were recorded with the capsule formulation of Trichoderma and 
GRB 35 for all the varieties (0, 0, and 0.83%) for Gorubathane, Nadia and Pundibari local 
respectively). Highest yield was recorded with capsule formulation of Trichoderma and GRB 35 in 
case of Nadia and TCP2 (13.17 t ha-1). In case of Gorubathane and Pundibari Local highest yield 
was recorded with talc formulation of Trichoderma and GRB 35 (11.52 t ha-1 and 11.94 t ha-1 
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respectively). At Pottangi, percent disease intensity significantly reduced from 27.41 (control) to 
6.21 and highest rhizome yield was observed (17.8 t ha-1) in treatment T5 (Tricho power liquid @ 5 
ml/l). 
 
GIN/CP/6.14 Management of bacterial wilt of ginger through chemicals and bio agents 
(Cenres: West Coast Plains and Ghat Region – Kozhikode; Western Himalayan Region – Solan; 
Lower Gangetic Plain Region Kalyani; Eastern Plateau and Hills Region - Pottangi, Dholi, 
Pundibari, Nagaland, Pasighat, Gangtok) 
At Solan, in solarised treatments, calcium chloride treatment recorded the highest sprouting 
percentage and plant population after 50 days of planting followed by copper oxychloride. Calcium 
chloride treatment also resulted in highest plant height, number of tillers per clump, fresh rhizome 
yield and dry rhizome yield. This treatment also recorded highest dry recovery, fibre content, 
oleoresin, essential oil and minimum incidence of rhizome rot. However, in non solarised 
treatments, biocontrol agent recorded the highest sprouting percentage and other growth and yield 
parameters and minimum incidence of rhizome rot. At Sikkim, treatment (Bacillus + solarization) 
showed higher yield (5.48 t ha-1) than others despite higher infection of bacterial wilt 4.08% (Table 
18). It was followed by treatment (CaCl2 + non-solarization). This result suggests the 
complimentary role of soil solarization with Bacillus spp. in enhancement of yield through better 
plant growth. 
 

Table 18. Evaluation of organic treatment against Bacterial wilt of ginger at Sikkim 
 

  CoC-Copper oxy chloride (recommended dose), CaCl2 (Calcium chloride 3%) 
 
At Nagaland, the plants under treatment T1 (CaCl2 @3%) and T2 (Bio control agent) under 

Solarization plots did not infested with bacterial wilt in comparison to other treatments for the 
cultivar Nadia.  

 
Fig 5. Field view of management of bacterial wilt of ginger at Nagaland 

 

Treatment Sprouting 
percentage 

Number of 
tillers clump-1 

Bacterial 
wilt (%) 

Fresh yield 
(t ha-1) 

Dry yield 
(t ha-1) 

CaCl2 + Solarization 83.50 2.76 2.86 4.76 0.82 
CaCl2 + Non-solarization 80.50 2.92 1.54 4.44 0.74 
Bacillus + Solarization 75.50 2.64 4.08 5.48 1.05 
Bacillus + Non-solarization 78.00 2.68 0.00 3.88 0.70 
CoC + Solarization 82.50 2.72 1.72 5.10 0.98 
CoC + Non-solarization 81.00 2.72 2.22 4.20 0.74 
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At Pasighat centre, solarisation treatment (M1) recorded significantly higher number of 
tillers per plant (5.08), dry rhizome yield per hectare (2.84 t ha-1) and dry recovery (22.95%) as 
compared to non-solarisation (M2). The fresh weight of clump, fresh and dry rhizome yield of 
ginger recorded maximum in T1 which remained at par to T2 but significantly superior to T3. 
However, dry recovery (%) of ginger did not differ significantly among the three treatments. The 
incidence of disease was significantly higher in non-solarisation (M2) compared to solarisation 
(M1) (Table 19) However, the shoot borer incidence did not differ significantly between the two 
treatments. The minimum disease incidence was observed in T1 which remained at par to T2. The 
maximum disease incidence was recorded in T3. Maximum shoot borer incidence was found in T3 
and the minimum in T1.  

 
Table 19. Variation in growth and yield characters in different treatments at Pasighat 

Treatment  No. of 
tillers/ 
plant 

Fresh wt. of 
clump (g) 

Fresh 
rhizome 

yield 
(t ha-1) 

Dry 
rhizome 

yield 
(t ha-1) 

Dry recovery 
(%) 

M1 (Solarization) 5.08 117.20 12.88 2.84 22.95 
M2 (Non-Solarization) 4.32 111.22 11.91 2.37 20.27 
SEm± 0.165 4.279 0.391 0.11 0.546 
CD0.05 0.501 NS NS 0.335 1.66 
T1 (Chemical 5.21 128.92 14.30 3.11 21.85 
T2 (Biocontrol agent) 5.85 126.88 13.92 3.06 21.98 
T3 (Control) 3.04 86.83 8.98 1.65 21.00 
SEm± 0.202 5.24 0.479 0.135 0.668 
CD0.05 0.613 15.94 1.458 0.41 NS 
SEm± (TxV) 0.285 7.411 0.678 0.191 0.945 
CD0.05 (TxV) NS NS NS NS NS 
CV % 12.13 12.98 10.93 14.65 10.24 

 
The low wilting (8.4%) and high fresh rhizome yield (17.2 t ha-1) was highest in treatment 

T3 (rhizome treatment with mancozeb @ 3g/l along with carbendazim @ 1g/l and streptocycline @ 
1g/l and foliar spray at 45 DAS and 90 DAS) followed by T1 (bacterial consortia). 
 In Dholi, bacterial wilt incidence was found significantly low in all the soil solarization 
treatments compared to non-soil solarization. However, significantly lowest incidence of bacterial 
wilt (14.34%) was recorded in treatment, soil solarization treatment of RPCAU POP. All the 
treatments were found to enhance yield significantly over control. However, significantly highest 
yield of 87.99 q/ha was recorded in the same treatment which registered lowest disease incidence 
(soil solarization treatment of RPCAU POP). 
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IV. Turmeric 
Genetic resources 
TUR/CI/1.1 Germplasm collection, characterization, evaluation and conservation 
(Centres: Southern Plateau and Hills Region - Coimbatore, Kammarpally;  Middle Gangetic 
Plain Region - Dholi, Kumarganj, Pundibari; East Coast Plains and Hill Region – Guntur; 
Western Himalayan Region – Pantnagar, Solan; Eastern Himalayan Region – Pasighat; Eastern 
Plateau and Hills Region - Pottangi, Raigarh; Eastern Himalayan Region - Barapani) 
A total of 275 genotypes are conserved at Coimbatore and all the genotypes were evaluated and 
characterized. Statistical analysis of data revealed wide variations for growth, yield and quality 
parameters. At Kammarpally, 280 turmeric germplasm accessions are conserved. All the DUS 
characters were recorded in germplasm accessions. During 2018-19, Nizamabad Local (62.34 t/ha), 
Chennur Local (62 t/ha), NDH-4 (61.69 t/ha), NDH-9 (62.13 t/ha) and JTS-332 (60.69 t/ha) were 
superior compared to local check Duggirala Red (43.25 t/ha) and IISR Prathibha- national check 
(59.92 t/ha). These accessions were also screened against major foliar diseases. 

Out of 67 accessions  maintained at Dholi,  only fourteen accessions recorded higher yield 
ranging from 50.25 to 54.17 t ha-1 compared to check variety Rajendra Sonia (49.83 t ha-1) and 
eight accession compared to Rajendra Sonali (52.33 t ha-1). RH-421 recorded highest yield (54.17 t 
ha-1) followed by RH-2 (53.33 t ha-1).  

At Kumarganj, 180 accessions are maintained and were evaluated. Maximum yield was 
recorded in NDH-74 (275 g/plant) followed by NDH-86 (265 g/plant) among early maturing,  
NDH-98 (290 g/plant) followed by NDH-78 (268 g/plant) among medium and NDH-8 (270 
g/plant) followed by NDH-2 (265 g/plant) among late maturing types. At Pundibari, 176 
germplasm accessions are maintained. Five genotypes showed above 40 t/ha yield, 16 genotypes 
showed 31 t/ha to 40 t/ha and 22 genotypes showed 25 t/ha to 30 t/ha. With respect to disease 
resistance, 28 accessions showed low leaf botch (PDI 0.00 to 15) and 27 showed low leaf spot (PDI 
0.00 to 15) disease incidence.  

The Guntur centre has maintained 280 turmeric germplasm accessions out of which, forty 
eight were evaluated during 2018-19. Among them, only seven accessions i.e. Kasturi (665.4 g), 
KTS-18 (561.4 g), KTS-5 (537.4 g), CLI-328 (53.6.4 g), CL-5 (533.4 g), SLM-1 (531.4 g) and IC-
211641 (527.4 g) recorded significantly higher clump weight compared to the best check Tekurpet 
(480.5 g). At Pasighat, Fifty two diverse genotypes were collected from entire north east  region 
and  among them, the maximum fresh rhizome yield per plant was recorded in genotype CHFT-8 
(351.50 g), which was statistically at par with CHFT-4 (341.60 g), CHFT-40 (336.30 g), and 
CHFT-103 (345.70g) but significantly higher to the other genotypes. The maximum rhizome yield 
per plot was found in CHFT-8 (11.95kg) which was at par with genotypes CHFT-4, CHFT -16, 
CHFT-24, CHFT-36, CHFT-40, CHFT- 52, CHFT-102 and CHFT-103.  

Among 179 turmeric accessions evaluated in 2018-19 at HARS, Pottangi, 152 were 
Curcuma longa, 23 were Curcuma aromatic and 4 were Curcuma amada. Out of 152 Curcuma 
longa accessions 77 accessions recorded more than 5 kg/3m2 fresh rhizome yield. Fresh rhizome 
yield per plot in C. longa varied from 1.5 kg/3 m2 to 8.6 kg/3m2 with the mean of 5.2 kg/3m2 among 
and CLS-20 (8.6 kg/3m2), VK-5 (8.5 kg/3m2), PTS-60 (8.3 kg/3m2) and Tu-3 (8.2 kg/3m2) were the 
best yielders. In Curcuma aromatica, fresh rhizome yield varied from 1.4 kg/3 m2 to 8.0 kg/3 m2. 
Among 23 accessions, 12 accessions recorded more than 5 kg/3m2 fresh rhizome yield. 

A total of 86 genotypes were evaluated at Raigarh. IT 34 recorded maximum rhizome yield 
(28.2 ton/ha) followed by IT 35 (25.7 ton/ha) and IT 20 (24.8 ton/ha) over all the national checks 
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BSR 2 (19.2 ton/ha), Narendra Haldi (12.2 ton/ha), Roma (12 ton/ha), IISR Prathibha (12 ton/ha) 
and Suranjana (10 ton/ha). Thirty two genotypes (IC-586749 to IC-586780) are maintained and all 
were evaluated at Barapani. IC-586773 recorded the maximum yield with 63.33 t ha-1 and IC-
586762 had highest curcumin content of 6.48%. Highest oleoresin content was recorded in IC-
586771 (19.46%). 

 

Fig. 6. a) Field view of turmeric germplasm conservation at Kamarapally; 
b) Experimental Plot at Barapani 

 
Table 20. Turmeric germplasm collections maintained at various AICRPS centres 

Centre Indigenous Exotic Total 
Cultivated Wild and 

related species 
Existing  

Existing Addition 
(2018-19) 

Existing 

Coimbatore   275  - - - 275 
Dholi           67 - - - 67 
Kammarpally 280  - - 280 
Kumarganj 180  - - 180 
Pantnagar 52 - - - 52 
Pasighat 50 - 2 - 52 
Pottangi 155 - 24 - 179 
Pundibari 170 - - - 170 
Raigarh 86 - - - 86 
Guntur 280  - - 280 
Total 1595 - 26 - 1621 

 
Crop Improvement 
TUR/CI/2 Coordinated Varietal Trial 
TUR/CI/2.6 CVT on Turmeric 2016 
(Centres: East Coast Plains and Hill Region – Chintapalle; Southern Plateau and Hills Region 
Coimbatore, Kammarpally; East Coast Plains and Hill Region – Guntur, Middle Gangetic Plain 
Region - Dholi, Kumarganj, Pundibari; Eastern Plateau and Hills Region - Pottangi, Raigarh ; 
Gujarat Plains and Hills Region – Navsari) 
At Chintapalle, it was observed that among the genotypes the maximum plant height was recorded 
in IT 10 (149.15 cm) followed by Roma (134.58 cm) and the highest number of tillers per plant was 
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recorded in TCP-191 (2.80). IT-36 recorded the highest fresh weight per plant (508.13 g), yield per 
plot (12.66 kg) and yield (37.97 t ha-1). Dry recovery % was highest in PTS-2 (27.87) followed by 
LTS-2 (27.40%) and Roma (26.20%). At Coimbatore, among twelve genotypes, PTS 38 recorded 
maximum plant height (56.48 cm) whereas the lowest plant height was recorded IISR Prathiba 
(38.40 cm). The fresh rhizome yield per plot (3 m2) ranged from 8.32 kg in RH 80 to 12.37 kg in 
NDH 11. The accession LTS- 2 recorded the highest dry recovery (27.20 %) with an estimated 
yield of 40.92 t ha-1. Among 16 genotypes, NDH-11 (37.50 t ha-1) and recorded highest fresh 
rhizome yield followed by IT-36 ( 34. t ha-1)  in comparison to Duggirala Red- state check (25.9 t 
ha-1) and  IISR  Prathibha- national check (32.6 t ha-1) at Kammarpally.  

During the year among the entries evaluated at Guntur, LTS-20 (48.9 t ha-1), GLP-2  
(41.9 t ha-1), PTS-4 (37.7 t ha-1), CL-15 (36.8 t ha-1) and AC-94 (34.8 t ha-1) recorded significantly 
higher yield over the check Mydukur (29.6 t ha-1). At Dholi, the three years pooled data revealed 
that RH-9/90 and RH-80 (57.98 t ha-1 and 53.13 t ha-1 respectively) were significantly spuperior  
compared to national check IISR Pratibha (34.32 t ha-1) and statistically at par with local check 
Rajendra Sonali (49.05 t ha-1). At Kumarganj, three years pooled data revealed that maximum 
rhizome yield was recorded in LTS-1 (26.11 t ha-1) followed by NDH-128 (25.22 t/ha) and NDH-
11 (24.33 t ha-1). Maximum leaf spot disease severity was found in IT-36 (12%) followed by LTS-2 
(11%) and TCP-191 (08%). Whereas maximum leaf blotch was recorded in IT-36 (13%) followed 
by LTS-1 (12%) and IT-23 (10%). At Pundibari, highest projected yield was recorded in TCP-191 
(39.78 t ha-1) followed by IT-10 (25.07 t ha-1). TCP-191 and LTS-1 showed no leaf blotch followed 
by LTS-2 (7.84 PDI). The lowest leaf spot disease severity was found in TCP-191 (0.00 PDI) 
followed by LTS-1 (5.93 PDI) and it was highest in RH-9/90 (15.92). At Navsari, IT-36 (26.17 t ha-

1) and IT-23 (26.67 t ha-1) were superior with respect to fresh rhizome yield over national check 
IISR Pratibha (Table 21). 
 

Table 21. Performance of rhizome characters in turmeric, Navasari 
Entry Rhizome 

yield (t/ha) 
Rhizome 
weight (g) 

Rhizome 
length 
(cm) 

Rhizome 
width (cm) 

No. of 
mother 

rhizomes 

No. of 
finger 

rhizomes 
IT-36 8.99 280.00 13.00* 15.07 3.60 16.93 
IT-23 12.78 290.00 13.00* 15.27 4.20 21.40 
IT-10 10.89 298.33 13.13* 13.60 4.13 23.47 
LTS-1 15.05 292.33 13.80* 14.33 4.40 22.80 
LTS-2 19.63* 358.33* 14.80* 16.00* 5.07* 25.73 

TCP-191 7.00 190.00 9.80 13.00 3.53 17.07 
NDH-11 11.31 280.00 12.40 14.53 4.53 16.00 
NDH-128 9.77 320.00* 12.27 14.07 5.33* 20.00 
Pratibha 15.93 205.00 10.40 13.40 4.07 20.33 
GNT-1 17.65 401.67 15.00 16.20 5.07 25.80 

GNT-2 21.17 326.67 14.60 15.00 5.87 22.13 
SEm (+) 1.13 32.56 0.76 0.64 0.32 1.93 

CD 3.35 96.06 2.24 1.89 0.94 5.71 
CV % 14.39 19.13 10.17 7.62 12.24 15.91 

At Pottangi, PTS-18 (15.2 t ha-1) was the top yielder with the yield advantages of 23.6% than the 
national check IISR Pratibha (12.3 t ha-1) followed by RH-9/90 (14.8 t ha-1) and CLS-38  
(15.1 t ha-1).  
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At Raigarh, IT 36 recorded maximum rhizome yield (36.7 t ha-1) followed by IT 10 (36.2 t 
ha-1) over national check IISR Prathibha (30.3 t ha-1), Suranjana (25.3 t ha-1), Narendra Haldi (32.2 
t ha-1), Roma (26.6 v) and BSR 2 (31 t ha-1) as well as superior over local check Chhattisgarh 
Haldi-1 (31.6 t ha-1). 
 
TUR/CI/3 Varietal Evaluation Trial 
TUR/CI/3.7 Initial Evaluation Trial 2015 
(Centres: Middle Gangetic Plain Region - Kumarganj) 
Under IET, Turmeric, 10 entries were tested and found maximum rhizome yield in NDH-53 (31.22 
t ha-1) followed by NDH-126 (30.55 t ha-1) and NDH-88 (30.33 t ha-1). 
 
TUR/CI/3.8 Initial Evaluation Trial 2016 
(Centres: Middle Gangetic Plain Region - Pundibari; Eastern Plateau and Hills Region – 
Pottangi, Raigarh) 

  It was observed that for rhizome yield IT 55 recorded maximum rhizome yield (35.9 t ha-1) 
followed by germplasm entry IT 54 (34.8 t ha-1) and IT 29 (32.2 t ha-1) over all the checks 
Suranjana (22.2 t ha-1) and BSR 2 (26.7 to t ha-1n/ha) at Raigarh. 

It was revealed from the analyzed pooled data that the entry PTS-22 (18.7 t ha-1) was the top 
yielder with the yield advantages of 14.2% than the Local check variety Roma (16.4 t ha-1) 
followed by PTS-56(16.8 t ha-1) and PTS-57(16.7 t ha-1 t/ha).  

    
Fig. 7. Field view: a. CVT Kammarpally; b. IET at Pottangi 

 
Crop Management 
TUR/CM/5 Nutrient Management Trial 
TUR/CM/5.9 Source sink relationship in turmeric 
(Centres: Southern Plateau and Hills Region – Coimbatore, Kammarpally; West Coast Plains 
and Ghat Region – Kozhikode; East Coast Plains and Hill Region – Guntur; Middle Gangetic 
Plain Region – Dholi; Eastern Himalayan Region - Barapani)  
At Dholi, Rajendra Sonia was better regarding most of the yield and yield contributing characters 
compared to IISR Pratibha, Mydukar, Dugirala Red and BSR-2 and dry recovery was also 
maximum in Rajendra Sonia. At Kammarpally, Rajendra Sonia recorded maximum rhizome fresh 
weight at all days in general (90, 120 and 150 DAP) and at harvest Duggirala Red recorded 
maximum fresh rhizome weight (15.93. kg plot-1) followed by Mydukur   (15.33 kg plot-1). At 
Guntur, Mydukur recorded maximum fresh rhizome yield (381.2 g/clump) followed by BSR-2 (375 
g clump-1) and Duggirala Red (370.8 g clump-1) which were on par with each other and 

a. b
 

a. 
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significantly superior to other varieties. At Barapani, Mydkur recorded highest fresh rhizome 
weight at 60 DAP (18.12 g plant-1), while IISR Pratibha recorded highest fresh rhizome weight at 
120 DAP (193.43 g plant-1) while at 180 DAP and harvest the fresh rizhome weight was highest in 
Duggirala Red (354.12 g plant-1 and 371.84 g plant-1 respectively).  
 

 
Fig. 8. Variation in rhizome fresh weight at different days after planting recorded at 

Kammarpally 
TUR/CM/5.10 Organic production of turmeric 
(Centres: Eastern Himalayan Region – Mizoram, Barapani)  
At Mizoram, The maximum yield was recorded in T2 (100% organic manure equivalent to 75% N 
requirement of turmeric), with a yield of 35.24 t ha-1, followed by T1 (100% organic manure  

 

 
Fig. 9. Organic production of turmeric at Mizoram and Barapani 

 
 
 
equivalent to 100% N requirement of turmeric) with a yield of 34.06 t ha-1, T5 (75% N requirement 
of turmeric + micronutrients) with a yield of 33.54 t ha-1. Dry recovery was highest in T4 (100% 
organic manure + Vermiwash 10%) - 17.51% followed by T1 (100% organic manure equivalent to 

T1: 100% organic manures equivalent to 100% N requirement of turmeric T2: 100% organic manures equivalent to 75% N requirement of turmeric 
T3: 100% organic manures + (micronutrients)                                           T4: 100% organic manures + (vermiwash 10%) 
T5: 75% N requirement of turmeric + (micronutrients)  T6: 75% N requirement of turmeric + (vermiwash 10%) 
T7: Recommended Package by SAU (Turmeric – NPK 120:90:90 NPK kg/ha) T8: Farmers practice 
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100% N requirement of turmeric); - 17.25%, and T3 (100% organic manure + micronutrients); - 
16.65%. At Barapani, maximum yield of 21.98 t ha-1was recorded in T7 (recommended package by 
SAU). Highest Dry recovery (21.95%) was recorded in T7 (recommended package by SAU) and 
lowest (21.36%) in T5 (75% N requirement of turmeric from FYM + micronutrients). Treatment T4 
(100% organic manures + 10% vermin wash) had highest curcumin content of 6.53% and highest 
oleoresin (14.35%) was recorded in T1 (100% organic manure + 100% N requirement). 
 
TUR/CM/5.14 Organic production of turmeric 
(Centres: Southern Plateau and Hills Region - Coimbatore, Kammarpally;  Middle Gangetic 
Plain Region - Dholi, Kumarganj, Pundibari; Western Himalayan Region – Pantnagar, Solan; 
East Coast Plains and Hill Region – Guntur, Chintapalle; Eastern Himalayan Region – 
Pasighat; Eastern Plateau and Hills Region - Pottangi, Raigarh; Eastern Himalayan Region - 
Mizoram, Barapani) 
At Coimbatore, the highest fresh rhizome yield per plant (469.00 g) was recorded in the Variety 
IISR Pragati treated with organic package developed by IISR, Kozhikode. The highest fresh 
rhizome yield per plot of 3m2 was however recorded in CO2 (8.33 kg/plot) treated with organic 
package developed by IISR, Kozhikode. The dry recovery percentage was higher in IISR Pragati 
(22.73) with an yield of 7.8 kg/plot of 3 m2. Among three varieties (V1- Duggirala Red, V2 - IISR 
Pragati and V3 –IISR Pratibha) at Kammarpally, IISR Pragati (48.40 t ha-1) and IISR Pratibha 
(47.20 t ha-1) responded to organic package (T1) with maximum yield, where as Duggirala Red 
(38.90 t ha-1)  responded to SAU package (T2). 

At Dholi, Rajendra Sonia & Rajendra Sonali recorded significantly higher yield (67.13 & 
66.36 t ha-1, respectively) as compared to IISR Pratibha (57.52 t ha-1). Between two organic 
packages, (IISR-Calicut & RPCAU) organic package of RPCAU recorded significantly higher 
yield (64.68 t ha-1) compared to organic package of IISR (62.65 t ha-1). Interaction effect on yield 
was found non-significant. At Kumarganj, maximum yield was observed in V3T3 treatment (31.33 
t ha-1) followed by V3T1 (31.00 t ha-1) and V3T2 (30.92 t ha-1). At Pundibari, the highest fresh 
yield of turmeric was recorded in ACC-48 (34.57 t ha-1) and it was lowest in TCP-2 (30.75 t ha-1). 
Organic package developed by IISR recorded the highest yield 33.48 t/ha). Considering the 
interaction effect, it was found that ACC-48 genotype along with organic package developed by 
IISR recorded the highest yield of 35.95 t ha-1. At Guntur, IISR-organic production system 
recorded significantly higher yield (44.2 t ha-1) over the chemical production system (38.0 t ha-1). 
Among the the varieties evaluated, Mydukur (43.5 t ha-1), was on par with BSR-2 (41.7 t ha-1), but 
superior to IISR Prathibha (38.8 t ha-1). Among the interaction between production system, 
maximum yield was recorded in Mydukur with IISR-organic production system (47.3 t ha-1), which 
was significantly superior to all other combinations except with BSR-2 (44.1 t ha-1) with IISR-
organic production system. At Chintapalle, among the treatments, T4 (NDH-98 + Inorganic) 
recorded the maximum plant height (148.43 cm), fresh weight of rhizome (507.93 g), yield ha-1 
(40.52 t ha-1) and dry recover percentage (25.04) followed by T3 (NDH-98 + IISR OPP). Organic 
package developed by IISR (T1) showed significantly taller plants (100.60 cm), higher fresh weight 
of clump (343.33g/clump), yield/plot and yield per hectare (34.47 t ha-1 respectively) compared to 
recommended package of SAU (T2).  

At Raigarh, variety V1 (Chhattisgarh Haldi-1) recorded maximum yield (23.75 t ha-1) while, 
in treatment effect, T1 (organic package developed by IISR) recorded maximum number of primary 
(4.88) and secondary rhizomes (9.10) while, T2 (recommended package by SAU) recorded 
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maximum fresh rhizome weight (186.52 g) and yield (21.22 t ha-1). Both the treatments were 
statistically at par. The maximum fresh rhizome weight (206.65 g) was recorded in V3T1 
(Narendra Haldi X organic package developed by IISR) and maximum yield (21.19 t ha-1) was 
recorded in V1T1 (Chhattisgarh Haldi -1 X organic package developed by IISR). In Barapani, 
Megha Turmeric-1, Rajendra Sonia and IISR Prathiba were evaluated. T2 (recommended package 
by SAU) produced higher yield of 31.87 t ha-1 and 26.94 t ha-1in Megha Turmeric-1 and IISR 
Prathiba, respectively. The dry recovery percentage were higher in T1 (organic package developed 
by IISR) in all the three varieties. 
 
TUR/CM/5.15 Effect of micro nutrients on growth and yield of turmeric 
(Centres: Southern Plateau and Hills Region - Coimbatore, Kammarpally;  Middle Gangetic 
Plain Region - Dholi, Kumarganj, Pundibari; Western Himalayan Region – Pantnagar, Solan; 
East Coast Plains and Hill Region –Chintapalle; Eastern Himalayan Region – Pasighat; Eastern 
Plateau and Hills Region - Pottangi, Raigarh) 
At Coimbatore, the experiment was conducted with BSR 2, CO 2 and IISR Pragati. CO 2 with 
recommended package of practices and IISR turmeric micronutrient spray at 60 and 90 DAP @ 5 
g/litre recorded the highest fresh weight of the clump (416.67 g) and fresh rhizome yield per plot of 
3 m2 (16.20 g). Recommended package of practices + IISR turmeric micronutrient @ 5g per litre 
(T2) recorded significantly higher number of tillers per plant (2.72), fresh weight of clump (300.09 
g) and rhizome yield per plot (9.49kg) and per hectare (31.86 t ha-1) compared to recommended 
package of practices (T1-control) at Pasighat. At Kammarpally, The maximum yield was recorded 
in T2 (recommended package of practice + IISR turmeric micronutrients) compared to T1 
(Recommended package of practice) for all the three varieties, Duggirala red 34.8 t ha-1, IISR 
Pragati -46.93 t ha-1 and IISR Pratibha - 46.05 t ha-1   which responded to T2. At Raigarh, maximum 
yield (24.87 t ha-1) was recorded in V1 (Chhattisgarh Haldi-1). T2 (recommended package of 
practice + IISR ginger micronutrient two spray at 60 and 90 days after planting @ 5g/litre) 
recorded maximum fresh rhizome weight (244.27 g) and number of secondary rhizomes (9.10). The 
maximum fresh rhizome weight (268.25 g) was recorded in V1T2 (Chhattisgarh Haldi 1 x 
recommended package of practice + IISR ginger micronutrient two spray at 60 and 90 days after 
planting @ 5g/litre).  
 
Crop Protection 
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 (Disease Surveillance) 
(Centres: Southern Plateau and Hills Region – Coimbatore; Middle Gangetic Plain Region -
Pundibari, Dholi; Eastern Plateau and Hills Region - Raigarh) 
Survey was conducted in different turmeric growing areas of Erode and Coimbatore districts by 
Coimbatore centre. The maximum incidence of leaf spot (14.3 PDI) was noticed in Perunthurai area 
of Erode district and maximum leaf blotch was noticed in Gobi (24.6 PDI) followed by Perunthurai 
(22.9 PDI) area of Erode district. In Coimbatore district, maximum leaf blotch (25.7 PDI) incidence 
was noticed in Thondamuthur and the leaf spot incidence was 8.9 PDI in Karamadai. Raigarh 
centre during the survey, found that village Bhikhari Mal at Raigarh   developmental block had 
43.78 per cent Colletotrichum leaf spot and 38.78 per cent Taphrina leaf blotch disease intensity 
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followed by Amalidih village with 34.78% Colletotrichum leaf spot and 22.57% Taphrina leaf 
blotch disease intensity. 
 
TUR/CP/7.3 Assessment of fungicide and biological control agents against foliar 
disease of turmeric 
(Centres: Southern Plateau and Hills Region - Coimbatore) 
 Among the various fungicides tested, rhizome treatment with propiconazole (0.1%) + foliar spray 
with with propiconazole (0.1%) at 90, 105 & 120 DAP was found to be effective in reducing the 
incidence of both leaf spot and leaf blotch. This treatment recorded minimum leaf spot (6.16 PDI) 
and leaf blotch (12.43 PDI) followed by rhizome treatment with dithane Z-78 (0.1%) + foliar spray 
with dithane Z-78 (0.1%) that recorded 6.93 PDI leaf spot and 13.96 PDI leaf blotch, while in 
control the incidence was 20.10 and 24.56 PDI respectively.  
 
TUR/CP/7.4 Management of foliar diseases in turmeric using tolerant lines 
(Centres: Southern Plateau and Hills Region –Kammarpally; Middle Gangetic Plain Region - 
Kumarganj, Pundibari; Eastern Plateau and Hills Region – Raigarh; East Coast Plains and Hill 
Region – Guntur; Western Himalayan Region - Solan) 
In disease evaluation trail at Kammarpally, nine germplasm accessions were tested and found that 
all were susceptible to foliar diseases. For the leaf spot disease, all the accessions were in the 
severity range of 5 grading scale (11-25%) whereas most of the accessions are in 20-30 % for leaf 
blotch disease severity. At Raigarh, none of the accessions were found to be in the highly resistant 
category. At Solan, minimum leaf spot disease severity (8.75%) was observed in CL-54 genotype 
followed by TCP161 with 11.67 per cent disease severity. Leaf blotch severity in disease tolerant 
lines ranged from 7.25 to 11.20 per cent and was minimum in TCP 129 (7.25%) followed by CL-52 
(7.50%). Yield was maximum in CL-54 (21.52 t h-1) among disease tolerant genotypes (Table 22). 
Table 22. Management of foliar diseases in turmeric using tolerant lines at Solan 
Genotype  Germination 

(%) 
Leaf spot PDI 

(%) 
Leaf blotch PDI 

(%) 
Yield 
(q/ha) 

CL-3 87.50 15.75 11.20 201.25 
CL-34 89.00 12.50 8.50 210.50 
CL-52 91.50 12.00 7.50 207.75 
CL-54 88.30 8.75 9.25 215.25 
TCP 14 89.67 10.67 8.50 204.50 
TCP 129 90.87 12.33 7.25 207.00 
TCP 161 87.61 11.67 7.60 208.50 
Local check 85.50 17.67 18.50 195.00 
CD 0.05 NS 0.78 0.68 2.21 

 
TUR/CP/7.6 Field screening of different varieties of turmeric against leaf spot and 
rhizome rot 
(Centre: Western Plateau and Hills Region – Dapoli) 
Among the thirty varieties of turmeric screened against leaf spot (Colletotrichum capsici) and 
rhizome rot disease  and yield, twenty nine varieties were observed moderately resistant except 
‘Kanti’ which was found susceptible against leaf spot disease. Against rhizome rot twenty nine 
varieties were tolerant and Krishna variety was found moderately resistant. 
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TUR/CP/7.7 Effect of PGPR biocapsules on growth and yield of turmeric 
(Centres: Southern Plateau and Hills Region – Coimbatore, Middle Gangetic Plain Region - 
Dholi, Kumarganj, Pundibari; Lower East Coast Plains and Hill Region – Kammarpally, 
Chintapalle; Eastern Plateau and Hills Region - Pottangi, Raigarh; Western Himalayan Region 
– Solan) 
At Coimbatore, combined application of capsule formulation of Trichoderma and GRB 35 in BSR-
2 recorded highest highest yield of 5.0 kg plot-1. This treatment also recorded minimum incidence 
of leaf spot (5.5 PDI) and leaf blotch (14.0 PDI) compared to control that recorded 19.9 and 26.2 
PDI of leaf spot and leaf blotch respectively. At Kumarganj, maximum yield was observed in V2T2 
treatment (32.00 t ha-1) followed by V2T1 (30.92 t ha-1) and V2T3 (30.67 t ha-1). At Raigarh, 
minimum disease intensity of Colletotrichum leaf spot was 24.13% and Taphrina leaf spot was 
24.85%. The treatment   POP+ Trichoderma (talk formulation) + GRB 35 (talk formulation) 
recorded maximum yield (24.59 t ha-1).  

Combined treatments of Trichoderma and GRB 35 talc formulation were found superior in 
increasing the plant growth parameters and reducing the incidence of leaf blotch over other 
treatments at Solan. The talc formulation of Trichoderma in combination with talc formulation of 
GRB-35 resulted in highest germination (92.67%) in Palam Lalima followed by Palam Pitamber. 
At Kammarpally, Duggirala Red recorded maximum yield  (36.9 t ha-1) in the treatment POP + 
GRB 35 capsule (T4), IISR Pragati responded for -POP + Trichoderma (talc formulation) + GRB 
35 (talc formulations ( T1)  and recorded 85.7 t ha-1 yield (T1), where as IISR Pratibha recorded 
higher yield (48.9  t ha-1) for POP + Trichoderma capsules + GRB 35 capsule (T2). At Pasighat, the 
maximum fresh weight of clump was recorded in T2 (POP + Trichoderma capsule + GRB 35 
capsule) but remained at par with T1. Significantly higher per plot yield (12.05 kg) and per hectare 
yield (40.12 t ha-1) was recorded with T2. The lowest yield was recorded in T5 (28.84 t ha-1) which 
remained at par to T4.  

 
VI. Tree spices 

 
Genetic Resources 
TSP/CI/1.1 Germplasm collection, characterization, evaluation and conservation of 
clove, nutmeg and cinnamon 
(Centres: Western Plateau and Hills Region – Dapoli; Southern Plateau and Hills Region - 
Pechiparai) 
 
a. Nutmeg 
Among the accessions conserved at Pechiparai, MF- 1 recorded maximum tree height (9.14 m) and 
stem girth (58.55 cm) and MF 4 recorded maximum leaf length (20.14 cm), leaf breath (9.15 cm), 
no. of fruits (667), single fruit weight (53.0 g) and mace yield (286g/ tree). 

At Dapoli, average number of fruit recorded in 2018-19 ranged from 160-972. Genotypes. 
DBSKKVMF 29 (972), DBSKKVMF 9772 (507), DBSKKVMF 22 (498) recorded maximum 
average number of fruits respectively. The genotype DBSKKV 29 recorded maximum dry nut yield 
(9817.20g) and dry mace yield (2721.60 g). From overall performance, the genotype DBSKKVMF 
29 was found to be promising considering its fruit yield parameters. 
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b. Clove 
Among the germplasm of clove planted during the year 1996-97 at Dapoli, four promising 
genotypes were selected. The plant height varied from 5.89 to 7.15 m., girth ranged from 35 - 40 
cm and spread varied from 2.50 m to 3.05 m. From tree number 01, 310 g dried cloves were 
harvested. Among the 24 accessions at Pechiparai, SA-1 recorded the highest tree height of 11.78 
m, followed by   SA-3 (11.63 m) compared with local check (9.31 m). The accession SA-13 was 
significantly superior to other accessions and recorded highest stem girth (49.59 cm) compared 
with local check (40.57cm). The accession SA-3 recorded the highest leaf length (12.47cm), leaf 
breadth (7.46 cm), number of branches (16 nos) and dry bud yield (1.52 kg/tree/year) (Table 23). 
 
  Table 23. Performance of clove accessions at Pechiparai 
 

Accession Tree 
height (m) 

Stem girth 
(cm) 

Leaf length 
(cm) 

Leaf breadth 
(cm) 

No of 
branches  

Dry bud yield 
kg tree -1 

SA- 1 11.78 39.58 12.47 6.12 11 0.45 
SA -2 10.84 48.57 11.46 7.15 12 0.41 
SA -3 11.63 49.54 12.47 7.46 16 1.52 
SA -4 8.88 39.59 11.13 6.44 14 0.46 
SA -5 9.57 39.15 10.48 6.12 12 0.54 
SA -6 10.29 48.58 11.12 6.47 14 0.46 
SA -7 9.35 45.15 09.46 7.12 13 0.68 
SA -8 8.98 45.57 08.44 6.23 12 0.55 
SA -9 9.88 44.12 07.47 4.74 11 0.41 
SA -10 9.35 47.14 08.12 6.11 13 0.46 
SA -11 9.48 33.56 06.10 6.48 13 0.42 
SA -12 8.62 43.09 09.54 6.44 13 0.58 
SA -13 8.98 49.59 15.56 6.11 14 1.44 
SA -14 8.61 41.12 08.12 4.45 11 0.55 
SA- 15 7.82 34.15 09.48 4.62 12 0.81 
SA-16 8.88 35.11 08.12 4.44 13 0.46 
SA -17 8.15 31.10 11.46 5.45 11 0.51 
SA -18 7.21 30.14 10.16 3.63 9 0.57 
SA -19 6.46 29.75 09.10 3.46 10 0.49 
SA -20 5.88 24.28 11.06 4.54 12 0.52 
SA -21 6.18 25.19 07.14 5.52 13 0.56 
SA -22 4.88 15.14 10.11 5.47 10 0.62 
SA -23 4.62 16.64 11.50 3.51 10 0.57 
SA -24 4.31 12.68 11.46 4.52 9 0.48 
Local 
check 

9.31 40.57 11.17 4.47 9 0.42 

SEd 0.17 1.82 0.53 0.54 0.34 0.35 
CD (P = 

0.05 
0.48 2.14 0.58 0.44 0.46 0.42 
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Fig. 19. Dry buds of clove germplasm  

 
c. Cinnamon 
Among the twelve accessions evaluated at Pechiparai, CV-5 recorded maximum tree height (2.81 
m), number of shoots (10) and stem girth (16.84 cm) and local check recorded 2.47 m tree height, 6 
shoots and 16.25 cm stem girth. The germplasm conserve at AICRPS centre is presented in table 
24. 
 
Table 24. Tree spices germplasm collection at AICRPS centres 
 

Crop/Centre Collection Crop/Centre Collection 

Clove 
Dapoli 
Pechiparai 
Yercaud 
Total 

 
2 

24 
01 
30 

Cinnamon 
Dapoli 
Pechiparai 
Yercaud 
Total 

 
11 
14 
02 
27 

Nutmeg 
Dapoli 
Pechiparai 
Total 

 
94 
28 

122 

Cassia 
Dapoli 
Pechiparai 
Total 

 
6 
4 

10 
 
 
TSP/CI/1.2 Collection of unique germplasm in tree spices 
(Centres: Western Plateau and Hills Region – Dapoli; West Coast Plains and Ghat Region - 
IISR; Southern Plateau and Hills Region – Pechiparai) 
The different genotypes have been planted in germplasm block of nutmeg at Dapoli. The growth of 
plants is satisfactory. The addition new genotypes in unique nutmeg block are in progress.  

Among the various  unique type of nutmegs planted at Pechiparai, the maximum plant 
height (4.84 m), numbers of branches (8), number of fruits (17), single fruit weight (39.55 g) and 
mace yield/ tree (11.50 g) were recorded in IISR Viswashree. 
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   Table 25. Morphological and yield performance of unique nutmeg 
Sl. 
No 

Name of the variety Plant 
height (m) 

No of 
branches 

No. of 
fruits 

Single fruit 
weight (g) 

Mace yield 
tree g-1 

1 Konkan Swad 3.55 6 14 35.50 6.0 
2 Yellow nutmeg 3.64 7 11 31.51 5.0 
3 IISR Viswasree 4.84 8 17 39.55 11.50 
4 Konkan Suganda 3.15 6 15 27.50 6.5 
5 Konkan Shrimathi 3.34 7 13 26.25 6.0 
6 ACC-3 3.39 9 15 34.60 7.5 
7 ACC-5 3.14 8 15 38.15 7.0 
8 ACC-7 3.24 7 12 34.28 5.5 
9 ACC-13 3.99 7 14 37.21 6.0 

10 ACC-17 2.64 5 14 33.50      9.0 
 SEd 0.24 0.24 0.31 0.47 0.18 
 CD 0.18 0.18 0.24 0.31 0.14 

 
Crop Improvement 
TSP/CI/2 Coordinated Varietal Trial 
TSP/CI/2.2 CVT 2001-Nutmeg 
(Centres: Western Plateau and Hills Region – Dapoli; Southern Plateau and Hills Region - 
Pechiparai) 
At Dapoli, the plant height ranged from 1.28 to 2.63 m., girth from 11.17 to 33.50 cm, branches 
from 26.75 to 43.50 and spread from 0.94 to 3.14 m. A-9/150 produced maximum number of fruits 
per plant (166.67) and was significantly superior over rest of the accessions and check except the 
accession A-9/71 (152.67) which was at par. 

Among the different accessions of nutmeg evaluated at Pechiparai, A9/150 recorded the 
highest plant height (5.89 m), stem girth (26.57 cm), maximum number of branches (14) and 
number of fruits (264) and mace yield tree-1 (174.5 g) compared with local check, plant height  
(4.88 m), stem girth (18.55 cm), maximum number of branches (13), number of fruits (216) and 
mace yield/ tree (145.5 g-1) (Table 26). 
 
Table 26.  Morphological and yield performance of nutmeg accessions at Pechiparai 

Sl.No.  Accession Plant height 
(m) 

Stem girth 
(cm) 

No. of 
branches 

No of fruits 
tree-1 

Mace yield 
tree g-1 

1.  A9/4 5.90 25.58 12 225 165.5 
2.  A9/20 5.80 22.15 13 232 170.0 
3.  A9/25 5.90 21.57 11 242 165.0 
4.  A9/71 5.85 23.59 11 253 166.0 
5.  A9/150 5.89 26.57 14 264 174.5 
6.  M.L. 5.67 22.58 14 252 165.5 
7.  Local check 4.88 18.55 13 216 145.5 

 SEd 0.31 0.81 2.85 3.91 1.28 
 CD (P=0.05) 0.22 1.22 5.78 8.90 1.19 
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TSP/CI/2.4 CVT on farmers varieties of nutmeg 
(Centres: Western Plateau and Hills Region – Dapoli; Southern Plateau and Hills Region – 
Pechiparai; Thrissur) 
The trial was planted in August- 2016 at Dapoli. The data indicates non-significant differences for 
all the growth parameters. The genotype Kochukudy recorded highest plant height (2.27 m) 
followed by Punnathanam Jathy (1.92 m). Punnathanam Jathy produced maximum branches 
(25.33) followed by Kochukudy while maximum spread was recorded by Kochukudy (1.90 m) 
followed by local check (1.73 m) and Cheripuram (1.68 m). The improved nutmeg variety recorded 
the maximum plant height (1.98 m) and numbers of branches (11) at Pechiparai. The trial is 
initiated at Thrissur. 
 

VII. Coriander 
Genetic Resources 
COR/CI/1.1 Germplasm collection, description, characterization, evaluation, 
conservation and screening against diseases 
(Centres: Southern Plateau and Hills Region – Coimbatore; Middle Gangetic Plain Region - 
Dholi, Kumarganj; East Coast Plains and Hill Region – Guntur; Trans Gangetic Plain Region – 
Hisar; Gujarat Plains and Hills Region – Jagudan; Central Plateau and Hills Region – Jobner; 
Eastern Plateau and Hills Region - Raigarh) 
At Coimbatore, 276 genotypes are maintained in the germplasm collection, which were evaluated 
during 2018-19 based on genetic divergence, yield and quality assessment. The plant height at 
harvest varied significantly from 31.63 cm to 69.87 cm with a mean value of 51.05 cm. The 
genotype CS 135 recorded the highest plant height of 69.87 cm whereas the lowest was recorded in 
CS 12 (31.63cm). The number of umbels per plant varied from 11.00 to 45.00 with an overall mean 
of 22.83. The highest number of umbels per plant was recorded in CS 2 (45.00) and the lowest in 
CS1 (11.00). Similarly, the number of fruits per umbel ranged between 17.67 and 34.67 with an 
overall mean of 25.04 among the genotypes evaluated. The highest number of fruits per umbel was 
observed in CS 275 (34.67) and the lowest number of fruits per umbel was recorded in CS 156 
(17.67). 

Seventy four accessions along with three check (Rajendra Swati,  Hisar Anand and Pant 
Haritima) were collected and evaluated at Hisar,  Out of seventy four accessions, only seventeen 
accessions namely- RD-415, RD-422, RD-414, RD-418, RD-439, RD-400, RD-395, RD-398, RD-
441, RD-407, RD-417, RD-382, RD-435, RD-399, RD-401, RD-387 and RD-393 recorded the 
highest yield ranging from 81.51g to 98.58g per five plants & 1.43 kg to 1.59 kg yield per plot (7.2 
m-2) as compared to best check variety Rajendra Swati (80.94g per five plants) and yield per plot 
(1.42 kg). 

Two hundred thirty germplasm accessions were evaluated at Jobner  along with eight 
checks namely RCr-20, RCr-41, RCr-435, RCr-436, RCr-475, RCr-480, RCr-684 & RCr-728 in 
augmented design in 4 blocks in one row plot of 3 x 0.3 sq.m. size. The trial was sown on 
03.11.2018. One meter uniform section of each row of a plot was maintained by bagging with 
muslin cloth and on maturity seeds were harvested separately to obtain the self seed to raise the 
crop for next season.   

Seventy four accessions of coriander along with three check (Rajendra Swati,  Hisar Anand 
and Pant 200 germplasm of coriander were evaluated  at kumarganj .The highest yield was 
recorded in NDCor-11 (30g/plant) followed by NDCor-22 (28.30 g plant-1), ND Cor-32 



 

69 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

(27.50g/plant). During 2018-19, out of 350 collections, thirty five accessions were evaluated at 
Guntur in Augmented Block Design. Among the entries evaluated, LCC-316 (5.49 g plant-1), LCC-
319 (5.09 g plant-1), LCC-336 (5.09 g plant-1), LCC-343 (5.09 g plant-1) and LCC-344 (4.89 g  
plant-1) were found significantly superior in yield over the best check Suguna (2.92 g plant-1).  

At Jagudan, 151 germplasm accessions (132 indigenous and 19 exotic) are maintained, 
among them 91 entries were evaluated with GCori-3 as check for yield performance. The seed yield 
ranged from 39 to 1194 kg/ha. Among them eight genotypes recorded higher seed yield than check 
GCori-3.  

 
   Table 27. Coriander germplasm collections at various AICRPS centres 

Centre Indigenous Total 
Cultivated Wild and related species 

Existing Addition (2018 -19) Existing 
Coimbatore 276 - - 276 
Dholi 74  - - 74 
Guntur 350 - - 350 
Hisar 314 8  322 
Jagudan 132 - 19 (Exotic) 151 
Jobner 230 - - 230 
Kumarganj 200 - - 200 
Pantnagar 85 - - 85 
Raigarh  37   37 
Total 1698 8 19 1725 

 
At Jobner, Two hundred thirty (230) germplasm accessions were evaluated along with eight checks 
namely RCr-20, RCr-41, RCr-435, RCr-436, RCr-475, RCr-480, RCr-684 & RCr-72. A wide range 
of variability was found for all the characters studied. Out of 230 accessions, 45 accessions were 
better than best check variety RCr-475 (33.14 g) on the basis of seed yield per 5 plants. Promising 
accessions identified on the basis of seed yield per 5 plants were UD-70 (70.61 g), UD-169 (52.32 
g), UD-855 (49.96 g), UD-412 (49.34 g), UD-211 (47.23 g), UD-429 ( 46.23 g), UD-96 (44.63 g), 
UD-803 (43.49 g), UD-406 (42.51 g), UD-831 (41.54 g), UD-436 (41.04 g) and UD-823 (41.03 g) 

 

 
Fig. 20. Visit of accreditation team of ICAR to Coriander germplasm at Raigarh 
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At Raigarh a total of 37 germplasm of coriander are maintained. Among 33 accessions 
evaluated, ICS 54 and 15 recorded maximum seed yield (15 q ha-1) followed by ICS 9 (14.9 q ha-1)  
over checks Hisar Anand (14.9 q ha-1) and Rcr 728 (9.8 q ha-1), Gujarat 2 (9.3 q ha-1) and Rajendra 
Swati (5.4 q ha-1). 

 
Screening of coriander germplasm against powdery mildew 
Total thirty five (34+1) accessions were screened under natural condition at seed Spices Research 
Station, Jagudan during 2018-19. The minimum disease intensity was noticed in JCr–17-13, J Cr – 
2013-24, COR 175, COR 177 and COR 178 (5.0%). The maximum disease intensity was recorded in 
JCr – 18-03 (40.0 %).  The disease intensity was ranged between 5.0 and 40.0 per cent. In Rabi 
2018-19, twenty one (CVT) accessions from Jobner were screened against powdery mildew disease.  
Among the tested, two accessions viz., COR-190 and COR-192 showed moderately resistant and ten 
accessions viz., COR-176 to COR-180, COR-185 to COR-187, COR-191 and RCr-728 showed 
susceptible and rest of the entries showed highly susceptible reaction against the disease. 
 
COR/CI/1.3 Identification of drought/alkalinity tolerant source in coriander 
(Centres: Central Plateau and Hills Region – Jobner) 
The germpalsm was evaluated for drought tolerance. The genotypes; UD-35, UD-76, RCr- 436, 
UD-27 and UD-39 in normal conditions while UD-27, UD-86, UD-77, UD-73 and UD-87 were top 
yielders in stress conditions. Based on stress indices UD-87, RCr-20, UD-86, UD-77 and UD-30 
were found to be the desirable entries for drought conditions.  
 
Crop Improvement 
COR/CI/2.7 Coordinated Varietal Trial on coriander 2018 - X series 
 (Centres: Central Plateau and Hills Region - Ajmer, Jabalpur, Jobner ; Southern Plateau and 
Hills Region – Coimbatore; Middle Gangetic Plain Region – Dholi, Kumarganj; East coast 
Plains and Hill Region – Guntur; Trans Gangetic Plain Region – Hisar; Gujarat plains and 
Hills Region - Jagudan, Navsari; Western Himalayan Region – Pantnagar; Western Dry Region 
– Kota; Eastern Plateau and Hills Region - Raigarh ) 
Twenty one genotypes of coriander including two checks were evaluated at Navsari. COR-186 
(16.85 q ha-1) was found significantly superior over a both the national checks for seed yield. COR-
176 (16.03 q ha-1), COR-189 (15.92 q ha-1), COR-187 (15.70 q ha-1) and COR-175 (15.15 q ha-1) 
was found significantly superior over RCr-728 for seed yield. At Raigarh, evaluation of coriander 
entries for seed yield revealed that none of the entries performed well over national check Rcr 728 
(18.2 q ha-1) while COR 184 (18 q ha-1) is at par with Rcr 728. The maximum seed yield recorded 
by entry COR 185 (17.2 q ha-1) followed by ICS 4 (15.6 q ha-1), COR 182 (15 q ha-1) and COR 190 
(14.6 q ha-1) over national checks R. Swati (14.1 q ha-1), Hisar Anand (12.8 q ha-1) and over local 
check Chhattisgarh Dhaniya-1 (11.5 q ha-1). 

At Jabalpur, COR-185 was the highest yielder with 23.98 q ha-1 whereas; lowest yield was 
reported in COR-189 with 14.26 q ha-1. At Jobner, the seed yield ranged from 1564.81 (COR-181) 
to 26.67 ha-1 (COR-190). Of the nineteen entries evaluated, COR-190 recorded maximum seed 
yield of 26.67 q ha-1 while lowest seed yield of 15.65 q ha-1 was recorded in COR-181. The yield 
levels were very high due to prolonged winter season for 20-25 days. The seed yield was highest in 
COR 185 (131.67 g/ plot of 1 m2) at Coimbatore. At Kumarganj, the promising accessions were 
Cor-188 (16.25 q ha-1) followed by Cor-192 (16.04 q ha-1) and Cor-189 (14.16 q ha-1). Maximum 
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seed yield was observed in Cor-188 (20.37 q ha-1) followed by local check Pant Haritima (20 q ha-

1) at Pantnagar. 
 

  Table 28. First year yield data of CVT X centre wise  
 

S. No. Entry Yield q ha-1 
Jagudan Dholi Hisar Pantnagar Kota Guntur 

1 COR  174 11.11 12.39 20.87 17.92 14.04 23.51 
2 COR  175 7.65 15.33 21.94 14.49 14.81 15.05 
3 COR  176 12.25 28.17 18.90 17.41 17.65 6.68 
4 COR  177 10.34 14.50 19.29 18.29 15.76 15.91 
5 COR  178 9.07 15.94 16.45 21.48 14.69 15.36 
6 COR  179 7.59 17.67 17.43 16.57 13.83 20.01 
7 COR  180 1.02 9.83 13.02 15.79 17.00 11.57 
8 COR  181 0.96 11.22 14.44 15.05 17.63 10.72 
9 COR  182 5.40 10.06 13.70 17.04 0.77 3.49 
10 COR  183 7.50 21.39 18.34 15.88 11.61 7.44 
11 COR  184 2.72 11.50 13.15 17.36 18.24 18.36 
12 COR  185 2.25 11.50 16.33 16.34 18.60 23.62 
13 COR  186 8.30 21.17 16.10 17.87 15.45 15.24 
14 COR  187 9.69 12.17 15.25 19.77 20.05 18.98 
15 COR  188 5.46 10.22 14.13 20.37 14.67 18.65 
16 COR  189 10.86 18.94 15.34 19.49 12.18 18.07 
17 COR  190 10.83 9.50 15.76 12.96 13.80 24.69 
18 COR  191 9.63 12.72 17.06 - 8.78 17.19 
19 COR  192 6.64 8.17 17.98 - 6.20 15.91 
20 L.Check 10.22 25.72 - 20.00 - 15.36 
 C.D. at 5% 2.40 5.25 0.70 1.89 2.80 3.77 
 C.V. % 0.19 0.21 - 0.07 0.13 0.11 

 
A new trial was initiated with seventeen coded entries along with check Susthira were 

evaluated at Guntur. Among the entries evaluated, COR-190 (24.69 q ha-1), COR-185 (23.61 q ha-1) 
and COR-174 (23.51 q ha-1) were significantly superior to the check Susthira (17.19 q ha-1). At 
Kota, COR–187 was found to be the best performing entry in terms of seed yield, yielding 2005 
kg/ha followed by COR–185 (18.60 q ha-1). COR–182 was the lowest yielder. COR–180, COR-184 
and COR-185 were the earliest in days to 50 % flowering (61 days) and maturity (121 days). COR -
185 and COR- 190 had the highest test weight of 18.86 and 18.38 g while COR-174 had the lowest 
test weight of 12.13 g. At Hisar, the significant differences were recorded for all the parameters. 
Maximum seed yield (21.94 q ha-1) was recorded in COR- 175 followed by COR-174 (20.86 q ha-1) 
and COR-177 (19.29 q ha-1). 
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         Fig. 21. CVT Coriander entries at Guntur (COR 174 to COR 182) 

 
COR/CI/3 Varietal Evaluation Trial 
COR/CI/3.8 Initial Evaluation Trial - 2015 
(Centres: East Coast Plains and Hill Region – Guntur; Gujarat Plains and Hills Region – 
Jagudan; Middle Gangetic Plain Region – Kumarganj; Middle Gangetic Plain Region – Dholi; 
Eastern Plateau and Hills Region - Raigarh) 
At Jagudan JCr 16-02 (9.10 q ha-1) and JCr 17-13 (8.61 q ha-1) found numerically superior over 
local check variety G. Cor-3 (8.02 q ha-1) by 13.5% and 7.4 %, respectively. This experiment was 
affected by adverse environmental condition at harvesting stage and hence the low yield. At 
Kumarganj, highest yield was recorded in NDCor-22 (19.44 q ha-1) followed by NDCo-32 (18.75 q 
ha-1) and NDCor-64 (17.98 q ha-1) 

At Dholi, Hisar Anand gave higher yield per plot (0.92 kg 4.8m-2) and yield per hectare 
(19.10 q ha-1) as compared to check variety Rajendra Dhania-1 yield per hectare (18.68 q ha-1). 
Among nine promising entries and two check varieties, four entries, RD-392, RD-434, RD- 412 
and RD-414 gave significantly higher yield as compared to the best check varieties Hisar Anand. 
Among these four entries, RD-392 gave the maximum yield 27.77 q ha-1 followed by RD-434 
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(27.56 q ha-1), RD- 412 (26.38 q ha-1) and RD-414 (24.24 q ha-1) as compared to best check Hisar 
Anand yield per hectare (19.09 q ha-1). 

The initial evaluation trial of coriander at Raigarh revealed that for seed yield entry ICS 5-2 
(22 q/ha) recorded maximum seed yield followed by entry ICS 5-11 (21 q ha-1) over checks Hisar 
Anand (10 q ha-1) and Rajendra Swati (10 q ha-1). 
 
COR/CI/3.9 Initial Evaluation Trial - 2016 
(Centres: Middle Gangetic Plain region – Dholi) 
Hisar Anand recorded higher yield per hectare (19.10 q ha-1) compared to check variety Rajendra 
Dhania-1 yield per hectare (18.68 q ha-1). Among nine promising entries and two check varieties, 
four entries, RD-392 showed the maximum yield (27.78 q ha-1) followed by RD-434 (27.56 q ha-1), 
RD- 412 (26.39 q ha-1),  and RD-414 (24.23 q ha-1). 
 
Crop Management 
COR/CM/5 Nutrient management trial 
COR/CM/5.5 Response of coriander varieties to various levels of fertility under multi-
cut management practice 
(Centre: Gujarat Plains and Hills Region - Jagudan) 
Cutting management, varieties and fertility levels affected significantly on coriander seed 
equivalent yield. Adopted one cut at 45 DAS recorded significantly higher coriander seed 
equivalent yield over two cut and without cut. GDLC 1 produced significantly higher coriander 
seed equivalent yield over GCo2. Application of 60:30:00 kg NPK / ha recorded significantly the   
highest coriander seed equivalent yield over rest of the treatments. 

Interaction effect between cuttings management and variety was significant. Cultivation of 
GDLC 1 with two cuttings of leaves recorded the maximum seed equivalent yield and was at par 
with one cut of GDLC 1, but significantly superior over rest of the treatment combinations. Under 
no cut system, G Co 2 recorded significantly higher coriander seed equivalent yield than GDLC 1. 
Interaction effect between cuttings management and fertility levels was significant. The application 
of 60+30 kg NPK/ha under one cut practices recorded the maximum equivalent seed yield over rest 
of the treatment combinations.  
  Variety GDLC 1 was more responsive than GCo2 under different fertility levels. 
Application of higher level i.e 60+30 kg NPK/ha recorded  the maximum coriander seed equivalent 
yield when coriander cultivar GDLC 1 was grown over rest of the fertility levels combined with 
two cultivars. 
 
Crop Protection 
COR/CP/6.4 Management of coriander powdery mildew using new generation 
fungicides 
(Centres: Southern Plateau and Hills Region – Coimbatore; Central Plateau and Hills Region - 
Jobner; Gujarat Plains and Hills Region - Jagudan, Middle Gangetic Plain Region –
Kumarganj; Eastern Plateau and Hills Region – Raigarh)  
At Coimbatore, among the six fungicides tested, propiconazole effectively controlled the powdery 
mildew incidence. The disease incidence in propiconazole sprayed plants was (5.30 PDI) followed 
by tebuconazole (6.83 PDI), while in control the incidence was 87.83 PDI. This treatment recorded 
the highest seed yield of 954.17 kg/ha compared to control (69.25 q ha-1). At Jagudan, minimum 
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percent disease intensity was observed in T6 i.e spraying of propiconazole 0.1% (4 ml/l) and was at 
par with treatments T5 i.e spraying of hexaconazole 0.1% (20 ml/lit and T4 i.e. spraying of Wettable 
sulphur 0.2% (2.5 g/l), the plots sprayed with propiconazole 0.1% (4 ml/l) at the initiation of the 
disease and second spray at 15 days after first spray (T6) had recorded the highest seed yield  which 
was at par with treatment T5 but, significantly superior over rest of the treatments in pooled data. 
During 2015-16 and 2018-19, T6 showed higher yield and was at par with treatments T5, T4, T3 
and T1 but significantly superior over treatments T2 and T7. Higher yield under treatment T6 might 
be due to better management of powdery mildew disease. At Kumarganj, four years of pooled data 
revealed that foliar spray of Wettable sulphur (0.2%) showed minimum disease intensity (4.25%) 
and maximum yield (14.25 q ha-1) followed  by hexaconazole 7.23% and tebuconazole 7.61% 
disease intensity and yield (12.00 and 11.98 q ha-1 in hexaconazole and tebuconazole treatments 
respectively).  

At Jobner, pooled analysis of three years data revealed that out of seven treatments 
minimum (15.27%) disease intensity and maximum (15.88 q/ha) seed yield was recorded with 
foliar spray of hexaconazole 5% SC @ 0.1% with highest B:C ratio 4.75. It was statistically 
significant from foliar spray of propiconazole 25% EC @ 0.1% which resulted in 20.57 per cent 
disease intensity and 15.09 q ha-1 seed yield and 4.41 B:C ratio. Maximum (72.06%) disease 
intensity and minimum seed yield (11.37 q/ha) and B:C ratio (3.44) were recorded under the 
untreated control. 
 
Table 29: Effect of different fungicides on disease intensity of powdery mildew & seed yield              
in coriander at Jagudan and Raigarh 
S.No Treatment P.M ( PDI ) Yield (q ha-1) 

Jagudan Raigarh Jagudan Raigarh 
T1 Foliar spray of Tebuconazole 0.1% 22.98*  7.61 19.92 11.98 
T2 Foliar spray of Propineb 0.2% 23.78  17.88 19.17 7.40 
T3 Foliar spray of Azoxystrobin 0.1 % 22.13  13.96 20.55 9.70 
T4 Foliar spray of wettable sulphur 0.2% 20.22  4.25 19.90 14.25 
T5 Foliar spray of Hexaconazole 0.1% 20.68  7.23 21.90 12.00 
T6 Foliar spray of Propiconazole 0.1% 18.94  15.69 23.87 8.65 
T7  Control  34.33  23.45 15.49 5.64 
            C.D.at 5 % 2.60 3.10 3.98 0.73 
 
 
COR/CP/6.5 Eco-friendly management of stem gall of coriander  
(Centres: Middle Gangetic Plain Region –Kumarganj) 
Foliar spray of 0.2% propiconazole (9.11%) followed by foliar spray of 1% Mahuwa oil (16.33%) 
and foliar spray of 1% Argimone oil (16.5%) at 45, 60 75 and 90 days were better in controlling 
leaf blotch. In case of  leaf spot the minimum incidence was observed in foliar spray of 0.2% 
propiconazole  at 45, 60 75 and 90 days (13.33%) followed by foliar spray of 1% neem oil  at 45, 
60 75 and 90 days (16.7%) and foliar spray of  1% marigold  oil at 45, 60 75 and 90 days (18.5%). 
The highest fresh rhizome yield was recorded in foliar spray of 0.2% propiconazole (175.2 q ha-1) 
followed by foliar spray of 1% Argimone oil (172.66 q ha-1) and foliar spray of 1% neem oil 
(172.33 q ha-1). 
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COR/CP/6.6 Integrated management of stem gall disease of coriander 
(Centre: Middle Gangetic Plain Region – Dholi) 
Out of 71 germplasm accessions, 15 were found highly resistant against stem gall disease under natural 
condition. Susceptible check (Rajendra Swati) also showed highly Rresistant reaction against stem gall 
disease under natural condition. 
 
COR/CP/6.7 Integrated pest and disease management in coriander 
(Centres: Central Plateau and Hills Region - Jabalpur, Jobner; Southern Plateau and Hills 
Region – Coimbatore; Middle Gangetic Plain Region – Dholi, Kumarganj; Gujarat Plains and 
Hills Region - Jagudan, Navsari; Western Himalayan Region – Pantnagar; Western Dry Region 
– Kota; Eastern Plateau and Hills Region - Raigarh) 
At Raigarh, spray of carbendazim 50 WP @ 0.1% (20 g /10 l water) (first & second spray) + two 
foliar sprays of acetamiprid 20SP (0.004 %) showed minimum disease intensity (7.12 %), 
minimum population of aphid (4.2) and maximum yield (13.49 q ha-1).   

In Rabi 2018-19, twenty one (CVT) entries of coriander were screened against powdery 
mildew disease at Jobner.  Among the tested lot, COR-190 and COR-192 showed moderately 
resistant and ten entries viz., COR-176 to COR-180, COR-185 to COR-187, COR-191 and RCr-
728 entries showed susceptible and rest of the entries showed highly susceptible reaction against 
the disease.  

At Dholi, all the treatments significantly reduced the stem gall disease incidence and 
average population of aphid per 5 twigs of coriander plant over control. However, lowest stem gall 
disease incidence (25.58%) and average population of aphid per 5 twigs (6.40) was recorded seed 
treatment & foliar spray with hexaconazole @ 0.1% at 45, 60 & 75 DAS (package developed by 
RPCAU) and two foliar sprays of acetamiprid 20 SP (0.004%) + spray of carbendazim 50 WP @ 
0.1% (20 g/10 l water)  (first spray) + spray of propiconazole 25 EC @ 0.05%  (10 ml/10 l) (second 
spray) respectively over control. 

At Jabalpur, T5 (two foliar sprays of Lecanicillium lecanii + spray of propiconazole (first 
spray) + spray of carbendazim (second spray) was  found to be superior after first as well as second 
spray. However T8, T7 and T5 were on par after the first spray.  W. r. t disease, T6 (two foliar 
sprays of Lecanicillium lecanii  +  spray of carbendazim  (first spray) +   spray of propiconazole 
(second spray) was found to be superior over all the other treatment with lowest per cent disease 
incidence (12.27%) after first spray. Whereas, after second spray T6 (7.95%) was found to be 
superior followed by T7 (9.21%) which were at par.  

At Jagudan, the plots sprayed with flonicamid 50WG @ 0.015% followed by flonicamid 
50WG @ 0.015% registered significantly the lowest aphid infestation (2.85 aphid index) at 3days 
after first spray. Flonicamid 50WG @ 0.015% followed by flonicamid 50WG @ 0.015% recorded 
significantly the lowest aphid infestation (2.29 aphid index) at 7days after first spray.  Same 
treatment exhibited significantly the lowest aphid infestation (1.35 aphid index) at 3 and 7 days 
after second spray. Flonicamid 50WG @ 0.015% followed by L. lecanii 1.15WP (1x109cfu/gm) @ 
40g/10 l (1.40 aphid index) and thiamethoxam 25WG @ 0.0084% followed by L. lecanii 1.15WP 
(1x109 cfu/gm) @ 40g/10 l(1.46 aphid index) ranked second at 7days after second spray. 
Unprotected plots of coriander had registered the highest (3.46) aphid index at 7 days after second 
spray. 
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VIII. Cumin 
Genetic Resources 
CUM/CI/1.1 Germplasm collection, characterization, evaluation, conservation and 
screening against diseases  
(Centres: Gujarat Plains and Hills Region – Jagudan, Sanand; Central Plateau and Hills 
Region - Jobner, Mandor)  
Ninety three (93) germplasm accessions were evaluated along with four checks namely RZ-19, RZ-
209, RZ-223 and RZ-341 at Jobner. A wide range of variability was found for all the characters 
studied. Out of 93 accessions, 16 accessions were better than best check variety RZ-19 (10 g) on 
the basis of seed yield per 5 plants. Promising accessions identified on the basis of seed yield per 5 
plants were UC-300 (18 g), UC-266 (15 g), UC-270 (15 g), UC-271 (15g), UC-282 (14 g), UC-335 
(14 g), UC-265 (13 g), UC-276 (13 g), UC-268 (12 g) and UC-298 (12 g). 
 
Table 30. Germplasm collection of cumin in various AICRPS centres 

Centre Indigenous Exotic Total 
Cultivated  

Existing Addition (2018-19) Existing 
Jagudan 327 7 - 334 
Jobner 93 - - 93 
Sanand 84 - - 84 
Total 504 7 - 511 

 
Screening for resistance against Alternaria blight disease 
During 2018-19, 330 germplasm accessions were evaluated with GC-4 as check for yield 
performance at Jagudan. The seed yield ranged from 20.83-416.67 kg/ha. Among them fifty five 
genotypes showed higher seed yield than check GC-4. Germplasm was affected by adverse 
environmental condition, which leads to severe yield loss. 
 
Screening for resistance against powdery mildew disease 
Total, thirty (27+3) entries of cumin were screened for the resistance against powdery mildew 
disease at Jagudan. The minimum disease intensity was noticed in JC 16-07 (5.0%), while the 
maximum disease intensity was recorded in JC-18-02 and CVT-42 (15.0%). The powdery mildew 
incidence ranged from 5.0 to 15.0 per cent.  
 
Screening of cumin entries for resistance against blight disease 
 Total, thirty (27+3) entries of cumin were screened for the resistance against blight disease at 
Jagudan. The minimum disease intensity was noticed in JC-18-11 (5.0%), while the maximum 
disease intensity was recorded in JC-18-01 (20.0%).The blight disease incidence ranged from 5.0 to 
20.0 per cent. 
 
Screening of cumin entries for resistance against wilt disease under wilt sick plot 
Sixty six entries of cumin were screened for the resistance against wilt disease under wilt sick plot 
conditions at Jagudan. Overall wilt incidence was high. The minimum disease intensity was noticed 
in JC-95-103 GC-5)-1 (10%) followed by JC-95-103 (GC-5)-2, GC-3 and JC-18-11 (12.0%), while 
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the maximum disease intensity was recorded in the CVT-38, CVT-42, GP-57, 58, 60, 62,65, 66, 71, 
72, 74, 75,76 and JC 16-07 (100%). The wilt disease incidence ranged from 10.0 to 100%. 
 
CUM/CI/1.3 Identification of drought tolerance 
(Centre: Central Plateau and Hills Region - Jobner) 
An experiment was started during Rabi 2017-18 to identify moisture stress/ drought tolerance in 
cumin at Jobner. Thirty genotypes were randomly selected from the germplasm being maintained at 
Jobner. The genotypes; UC-436, UC-319, UC-332, UC-333 and UC-342 in normal conditions 
while UC-323, UC-330, UC-270, UC-229 and UC-346 in stress conditions were top yielders. 
Based on stress indices, UC-270 was found to be the desirable genotype for drought conditions, 
followed by UC-323, UC-330, UC-280 and UC-282. 
 
Crop Improvement 
CUM/CI/2 Coordinated Varietal Trial 
CUM/CI/2.4 Coordinated Varietal Trial-2017 
(Centres: Gujarat Plains and Hills Region – Jagudan; Central Plateau and Hills Region - 
Jobner, Ajmer, Mandor) 
In CVT trial at Jagudan, none of the genotypes showed neither significantly nor numerically 
superiority over national check GC-4 (4.68 q ha-1). This experiment was affected by adverse 
environmental condition at harvesting stage.  At Jobner, seed yield ranged from 1.52 ha-1 (CUM-42) to 
3.02 ha-1 (CUM-40). Of the ten entries evaluated, CUM-40 recorded maximum seed yield of 302.31 kg/ha 
followed by RZ-19 (2.70 q ha-1), CUM-41 (2.63 q ha-1), GC-4 (2.62 q ha-1) and CUM-39 (2.46 q ha-1), 
while lowest seed yield of  1.51 ha-1 was recorded in CUM-42. At Mandor, general mean of the trial was 
3.19 q ha-1. Only one test entry CUM-41 (5.29 q ha-1) was found significantly superior over check 
variety GC-4 (4.07 q ha-1). 
 
CUM/CI/3.5 Initial Evaluation Trial 2013 
(Centres: Gujarat Plains and Hills Region – Jagudan) 
In IET trial, JC-18-10 (3.10 q ha-1) was significantly superior over national check GC-4 (2.0 q ha-1) 
by 17.5% whereas, JC-18-09 (3.03 q ha-1) and JC-18-01(2.82 q ha-1) were numerically superior 
over national check variety GC-4 (2.64 q ha-1) by 14.9% and 7.0% respectively. 
 
Crop Management 
CUM/CM/5 Nutrient Management Trial 
CUM/CM/5.2 Organic nutrient and disease management in cumin 
(Centre: Central Plateau and Hills Region - Jobner) 
Pooled analysis of three years data of Jobner, revealed that out of thirteen treatments, minimum 
(11.08%) disease intensity and maximum (2.68 q ha-1) seed yield were recorded with soil 
application of vermicompost @ 2 t/ha + seed treatment with Trichoderma @ 6 g/kg + spray of 
NSKE @ 5% (T4) with B:C ratio 2.29. It was statistically at par with of soil application of FYM @ 
6 t/ha + seed treatment with Trichoderma @ 6 g/kg + spray of NSKE @ 5% (T1) which resulted in 
13.34 per cent disease intensity and 2.37 q ha-1 seed yield and B:C ratio 2.51. Maximum (33.26%) 
disease intensity and minimum seed yield (1.41 q ha-1) and B: C ratio (1.58) was recorded under the 
untreated control. 
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UM/CM/5.4 Standardization of drip irrigation and fertigation in cumin  
(Centre: Gujarat Plains and Hills Region – Jagudan; Central Plateau and Hills Region – 
Jobner, Mandor) 
Fertigation significantly increased the plant height, umbels plant-1, umbellets umbel-1, seeds umbel-

1, test weight, seed yield, volatile oil, water use efficiency and water saving of cumin as compared 
to surface irrigation with conventional fertilization at Jobner. The drip fertigation at 0.6 IW/CPE 
ratio with 80% RDF recorded significantly higher plant height (31.04 cm), umbels/plant (20.70), 
umbellets/umbel (5.53), seeds/umbel (27.78),  test weight (4.90 g), seed yield (5.08 q ha-1), volatile 
oil (3.20%), volatile oil yield (16.61 kg ha-1), net returns (Rs 47140 ha-1), B:C ratio (2.20), water 
use efficiency (2.57 kg/ha-mm) and water saving (23.3%). This treatment increased seed yield by 
44.7%, net return by 57.99% and 23.3% saving of irrigation water compared to surface irrigation 
with conventional fertilization. However it remained at par with drip fertigation at 0.6 IW/CPE 
ratio with 100% RDF. The results of the three year pooled data at Mandor showed that highest 
gross return (Rs. 1,80,9000 ha-1), net return (Rs. 1, 21,700 ha-1) and benefit cost ratio (3.1) were 
recorded under drip irrigation at 0.6 IW/CPE ratio with 80 % RDF through fertigation (Table 31).  
 
Table 31. Effect of drip fertigation on economics, water use, water use efficiency and water 
saving of cumin at Mandor 
Treatment B:C 

ratio 
Water 
used 
(mm) 

Water use 
efficiency 

(kg/ha-mm) 

Water 
saving 

(%) 
1. Standard check (Surface irrigation at 0.8 IW/CPE ratio 
with 100% RDF) 

2.0 270.0 2.0 0.0 

2. Drip fertigation at 0.4 IW/CPE ratio with 60% RDF 1.8 165.8 3.8 38.6 
3. Drip fertigation at 0.4 IW/CPE ratio with 80% RDF 2.0 165.8 4.3 38.6 

4. Drip fertigation at 0.4 IW/CPE ratio with 100% RDF 2.1 165.8 4.4 38.6 

5. Drip fertigation at 0.6 IW/CPE ratio with 60% RDF 2.0 223.6 3.1 17.2 

6. Drip fertigation at 0.6 IW/CPE ratio with 80% RDF 2.3 223.6 3.7 17.2 
7. Drip fertigation at 0.6 IW/CPE ratio with 100% RDF 2.3 223.6 3.7 17.2 

8. Drip fertigation at 0.8 IW/CPE ratio with 60% RDF 2.3 270.0 3.0 0.0 
9. Drip fertigation at 0.8 IW/CPE ratio with 80% RDF 2.2 270.0 2.9 0.0 
10. Drip fertigation at 0.8 IW/CPE ratio with 100% RDF 2.1 270.0 2.9 0.0 

S.Em.± - - 0.1 - 
C.D. (P=0.05) - - 0.4 - 

 
Crop Protection 
CUM/CP/6 Disease Management Trial 
CUM/CP/6.7 Management of powdery mildew in cumin through new chemicals 
(Centre: Central Plateau and Hills Region – Jobner) 
Pooled analysis of two years data from Jobner revealed that, out of seven treatments minimum 
(11.25%) disease intensity and maximum (2.81 q ha-1) seed yield were recorded with foliar spray of 
hexaconazole 5% SC @ 0.1% with highest B:C ratio 2.21.It was statistically significant compared 
to foliar spray of dinocap @ 0.1% which resulted in 15.42 per cent disease intensity and 234.96 
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kg/ha seed yield and 1.67 B:C ratio. Maximum (54.58%) disease intensity and minimum seed yield 
(1.49 q ha-1) and B:C ratio (1.20) were recorded under the untreated control. 
 
CUM/CP/6.8 Integrated pest and disease management in cumin 
(Centres: Gujarat Plains and Hills Region – Jagudan; Central Plateau and Hills Region – 
Jobner, Ajmer, Mandor) 
Significantly higher yield was recorded in treatment T4 (three sprays of kresoxym methyl 44.3 SC 
@ 0.044% (10 ml/ 10 l) + two foliar sprays of thiamethoxam 25WG (0.0084%) and was at par with 
T13, T10, T1 and T8 at Jagudan. The work is in progress at Jobner centre. 
 

IX. Fennel 
 
Genetic Resources 
FNL/CI/1.1 Germplasm collection, characterization, evaluation, conservation and 
screening against diseases 
(Centres: Middle Gangetic Plain Region - Dholi, Kumarganj; Trans Gangetic Plain Region – 
Hisar; Gujarat Plains and Hills Region – Jagudan; Central Plateau and Hills Region - Jobner) 
Among 43 germplasm accessions maintained at Dholi, only 23 accessions out yielded check 
variety, Rajendra Saurabh. Highest yield was recorded in RF-10 (24.53 q ha-1) followed by RF -65 
(23.75 q ha-1).  

At Kumarganj, Total 168 germplasm accessions were evaluated. NDF-46 (52 g/plant) 
recorded maximum yield followed by NDF-52 (51.9 g/plant) and NDF -49 (50.4 g/plant). During 
the year 80 entries were evaluated with GF-12 as check for yield performance at Jagudan. The seed 
yield ranged from 333 to 2444 kg/ha. Among them thirty three genotypes recorded higher seed 
yield than check GF-12. One hundred thirty three (133) inbred lines were raised at Jobner in single 
row plot of 3 × 0.5 sq.m. size. Sowing was done on 25.10.2018. In each row of a plot inbreeding 
was achieved by bagging individual umbel with muslin cloth and on maturity seeds were harvested 
separately to raise the lines for next season.  
 
 Table 32. Germplasm collection of fennel in various AICRPS centres 

Centre Indigenous Exotic Total 
Cultivated 

Existing Addition (2018-19) Existing 
Dholi 43 - - 43 
Hisar 174 6 - 180 
Jagudan 80 - - 80 
Jobner 133 - - 133 
Kumarganj 168 - - 168 
Total 598 6 - 604 

 
Screening for resistance against Ramularia blight disease (Caused by: Ramularia 
foeniculi) 
During Kharif season, thirteen (11+2) entries of fennel were screened under natural conditions at 
Jagudan. None of the entry was found free from the Ramularia blight. The minimum intensity of 
Ramularia blight was noticed in JF-2012-8 (10.0%) while the maximum intensity was recorded in 
JF-2016-05 (30.0%). The disease intensity ranged from 10.0 to 30.0 per cent. Again during rabi 
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season, fifteen (14+1) entries of fennel were screened under natural conditions. None of the entry 
was found free from the Ramularia blight. The minimum intensity of Ramularia blight was noticed 
in FNL-118 and FNL-126 (25.00%) while the maximum intensity was recorded in FNL-129 
(32.25%). The disease intensity ranged between 25.00 and 32.25 per cent. 
 
Crop Improvement 
FNL/CI/2 Coordinated Varietal Trial 
FNL/CI/2.6 Coordinated Varietal Trial on Fennel 2015 Series – Series IX  
(Centres: Central Plateau and Hills Region - Ajmer, Jabalpur, Jobner; Middle Gangetic Plain 
Region – Dholi, Kumarganj; Trans Gangetic Plain Region – Hisar; Gujarat Plains and Hills 
Region - Jagudan; Western Himalayan Region - Pantnagar) 
Fourteen promising entries with check Rajendra Saurabh were tested under coordinated varietal 
trial at Dholi. FNL-124 and FNL-117 recorded maximum yield per plot (1.38 and 1.35 kg 7.2 m-2 
respectively) compared to check variety Rajendra Saurabh (1.19 kg 7.2 m-2). Three entries FNL-
124, FNL-117 and FNL-116 recorded significantly higher yield per ha (19.02, 18.70 and 18.29 q 
ha-1 respectively) compared to check variety Rajendra Saurabh (14.83 q ha-1). Among 14 entries 
tested in CVT at Kumarganj, FNL-125 recorded maximum yield (15.06 q ha-1) followed by FNL-
123 (14.37 q ha-1) and FNL-121 (14.02q/ha).  At Hisar maximum seed yield was recorded in FNL-
116 (21.51 q ha-1) followed by FNL-117 (20.10 q ha-1) and FNL-123 (19.30 q ha-1) respectively. The 
CVT at Jagudan revealed that FNL-124, 127 and FNL-119 ranked in top three positions. At Jobner, 
The seed yield ranged from 13.17 q ha-1 to 25.65 q ha-1. FNL-118 recorded maximum seed yield of 
25.97 q ha-1 followed by FNL-127 (25.65 q ha-1), FNL-126 (25.08 q ha-1), FNL-122 (24.46 q ha-1), 
and FNL-129 (22.87 q ha-1), while lowest seed yield of 13.17 q ha-1 was recorded in FNL-121. 
Fifteen genotypes of fennel were evaluated at Pantnagar centre. Highest seed yield was observed in 
FNL-128 (19.91q ha-1) followed by FNL-121 (19.49 q ha-1). 
 

Table 33: Performance of fennel promising entries under coordinated varietal trial 

Genotype Yield (q ha-1) 
Dholi Hisar Pantnagar 

FNL-116 18.29 21.51 17.45 
FNL-118 16.95 18.37 16.62 
FNL-120 17.32 19.71 15.05 
FNL-128 13.96 16.82 19.91 
FNL-124 19.02 18.19 18.43 
FNL-121 14.60 18.26 19.49 
FNL-126 9.58 17.82 17.59 
FNL-117 18.70 20.10 17.04 
FNL-123 18.01 19.30 16.85 
FNL-119 14.33 16.08 15.51 
FNL-125 14.97 13.32 15.37 
FNL-122 13.68 16.83 16.25 
FNL-127 13.04 17.65 19.17 
FNL-129 18.20 16.36 17.22 
Local check 14.83 16.46 18.06 
CD (P=0.05) 3.41 0.87 2.10 
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FNL/CI/3 Varietal Evaluation Trial 
FNL/CI/3.5 Initial Evaluation Trial 2015 
(Centres: Middle Gangetic Plain Region – Dholi, Kumarganj; Gujarat Plains and Hills Region – 
Jagudan, Central Plateau and Hills Region - Jobner) 
Among nine promising entries and two check varieties tested at Dholi, none of the entries showed 
significantly higher yield per plot and yield per ha as compared to the check varieties GF-11 and 
Rajendra Saurabh. However, RF-29 recorded maximum yield per hectare (21.20 q ha-1) as 
compared to best check variety GF-11 (20.80 q ha-1). At Jobner, the seed yield ranged from 13.20 
to 25.22 q ha-1. Of  the ten entries evaluated, entry UF-231 recorded maximum seed yield of 25.62 
q ha-1 followed by UF-232 (24.69 q ha-1) UF-230 (23.22 q ha-1), RF-125 (22.95 q ha-1), and RF-205 
(22.84 q ha-1) while lowest seed yield of 13.21 q ha-1 was recorded in UF-234. Mean performance 
of the entries evaluated in IET of fennel over 2017-18 and 2018-19 revealed superior  performance 
of  UF-231 yielding 26.71 q ha-1 followed by UF-230 (24.84 q ha-1) and RF-205 check (23.64 q ha-

1), while lowest mean seed yield of  14.20 q ha-1 was recorded in UF-234. The IET was conducted 
with thirteen entries and check variety GF-12 at Jagudan. JF 18-13 (16.05 q ha-1) was significantly 
superior than check GF-12 (13.89 q ha-1) with 15.5 per cent increase yield over check and JF 18-14 
(14.04 q ha-1) ranked second, which recorded numerically superior yield than check GF-12. At 
Kumarganj, 11 entries were tested and maximum yield was recorded in NDF-59 (15.48 q ha-1) 
followed NDF-46 (14.23 q ha-1) and NDF-44 (13.61 q ha-1).  
 
 

X. Fenugreek 
Genetic Resources 
FGK/CI/1.1 Germplasm collection, characterization, evaluation, conservation and 
screening against diseases 
(Centres: Middle Gangetic Plain Region - Dholi, Kumarganj; East Coast Plains and Hill Region 
– Guntur; Trans Gangetic Plain Region – Hisar; Gujarat Plains and Hills Region – Jagudan; 
Central plateau and Hills Region - Jobner) 
One hundred and eleven (111) germplasm accessions were evaluated along with nine checks 
namely RMt-1, RMt-305, RMt-354 and RMt-361 at Jobner. Out of 347 accessions, 44 accessions 
were better than best check variety RMt-354 (51.01 g.). Some of the promising accessions 
identified on the basis of seed  yield per 5 plants were UM-72 (93.30 g), UM-208 (87.38 g), UM-
297 (78.62 g), UM-28 (74.85 g), UM-11 (73.75 g), UM-376 (71.12 g), UM-157 (70.38 g), UM-246 
(70.17 g), UM-379 (67.20 g) and UM-377 (65.66 g). Among 58 germplasm accessions, only 11 
accessions out yielded check variety Rajendra Kanti at Dholi. Highest yield was recorded in RM-
170 (23.15 q ha-1) followed by RM -198 (22.66 q ha-1).Two hundred and four germplasm 
accessions are maintained and were evaluated at Kumarganj. The highest yield was found in NDM-
49 (6 g/plant) followed by NDM-97 (5.8 g/plant), NDM-80 (5.7 g/plant) and NDM-143 (5.7 
g/plant). Seventy six germplasm accessions are maintained at Jagudan centre among which 26 were 
evaluated and IC number was obtained for 30 accessions. At Guntur 124 accessions were 
evaluated. Among them, eleven accessions recorded significantly higher yield than the best check 
LM-2 (4.87 g plant-1). The top five performing accessions were LFC-82 (6.27 g plant-1), LFC-115 
(6.19 g plant-1), LFC-122 (6.11 g plant-1), LFC-6 (5.95 g plant-1) and LFC-14 (5.95 g plant-1). 
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  Table 34. Germplasm collection of fenugreek in various AICRPS centres 
Centre Indigenous Total 

Existing Addition (2018-19) 
Dholi 58 - 58 
Guntur 124 - 124 
Hisar 401 5 406 
Jagudan 76 - 76 
Jobner 111 - 111 
Kumarganj 204 - 204 
Pantnagar 139 - 139 
Total 1358 5 1363 

 
At Raigarh, IFGS-11 (18.2 q ha-1) recorded higher seed yield over National checks RMT 305 (15.6 
q ha-1) and Hisar Sonali (14.1 q ha-1). While IFGS -9 (16.5 q ha-1) and IFGS-6 (15.3 q ha-1) 
recorded higher seed yield over Hisar Sonali (13.8 q ha-1). During Rabi 2017-18 total 15 crosses 
were attempted using six parents (IFGS-12, IFGS-4, IFGS-9, IFGS-11, IFGS-07 and Gujarat-2) as 
per Griffings half diallele design. The newly developed crosses were evaluated for yield and yield 
attributing traits during 2018-19 in randomized block design (RBD) with six parents and two 
checks (RMT 305 and Hisar Sonali) at experimental farm of CARS, Raigarh. The F1 population 
advanced to F2 generation. IFHyb-11 (21.6 q ha-1) recorded higher seed yield over National checks 
RMT 305 (14.6 q ha-1) and Hisar Sonali (13.2 q ha-1) followed by IF Hyb 9 (19.9 q ha-1) and IFHyb 
15 (19.5 q ha-1). F2 plants selected for wilt and powdery mildew resistance were back crossed with 
resistant parents and produced BC1F1 crosses. During Rabi 2019-20 parents, F1, F2 and BC1F1 
will be evaluated for wilt, powdery mildew and yield and yield attributing traits. 
 
Screening of germplasm 
Powdery mildew disease (Caused by: Erysiphe polygoni and Leveillula taurica) 
In Rabi 2018-19, three hundred and fifty entries of fenugreek were screened under this trial against 
powdery mildew disease at Jobner. Among the tested lot, twenty one entries viz., UM-15, UM-33, 
UM-80, UM-118, UM-129, UM-141, UM-144, UM-145, UM-146, UM-148, UM-150, UM-161, 
UM-164, UM-199, UM-210, UM-217, UM-297, UM-298, UM-363, UM-364 and UM-382 showed 
resistant and seventy one entries viz., UM-4, UM-5, UM-6, UM-8, UM-12, UM-13, UM-16, UM-
17, UM-18, UM-20, UM-25, UM-27, UM-28, UM-29, UM-32, UM-35, UM-38, UM-46, UM-50, 
UM-51, UM-60, UM-62, UM-65, UM-67, UM-68, UM-71, UM-72, UM-73, UM-81, UM-86, UM-
98, UM-107, UM-112, UM-114, UM-116, UM-140, UM-142, UM-153, UM-165, UM-167, UM-
168, UM-169, UM-184, UM-198, UM-209, UM-220, UM-221, UM-225, UM-227, UM-239, UM-
242, UM-250, UM-254, UM-281, UM-287, UM-292, UM-303, UM-304, UM-322, UM-323, UM-
324, UM-329, UM-330, UM-334, UM-368, UM-369, UM-370, UM-377, UM-380, UM-385 and 
RMt-305 showed moderately resistant and rest of the entries showed susceptible and highly 
susceptible reaction against the powdery mildew disease. 
 
FGK/CI/1.3 Identification of drought tolerance source in fenugreek  
(Centres: Central Plateau and Hills Region - Jobner) 
An experiment was conducted during Rabi 2018-19 to identify drought tolerant genotypes at 
Jobner. The genotypes; UM 88, UM 87, UM 73, UM 71 and UM 69 in normal conditions and UM 
80, UM 92, UM 89, UM 75 and UM 93 in stress conditions were top yielders. Based on stress 
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indices UM 80, UM 75, UM 89, UM 92 and UM 93 were found to be the desirable entries for 
drought conditions. 

 
Crop Improvement 
FGK/CI/2 Coordinated Varietal Trial 
FGK/CI/2.5 Coordinated Varietal Trial 2018 Series X 
(Centres: Central Plateau and Hills Region – Ajmer, Jabalpur, Jobner; Southern Plateau and 
Hills Region – Coimbatore; Middle Gangetic Plain Region - Dholi, Kumarganj; East Coast 
Plains and Hill Region – Guntur; Trans Gangetic Plain Region - Hisar; Gujarat Plains and 
Hills Region - Jagudan, Navsari; Western Himalayan Region – Pantnagar; Eastern Plateau and 
Hills Region – Raigarh; Western Dry Region - Kota) 
Coordinated varietal trial of fenugreek was carried out with 17 test entries and three checks in RBD 
during 2018-19.  Highest yield was recorded in FGK-125 (21.54 q ha-1) followed by FGK-133 
(18.21 q ha-1) as compared to checks Hisar Sonali (17.38 q ha-1). 

At Jobner, the seed yield ranged from 12.82 to 21.23 q ha-1. Of the eighteen entries 
evaluated, FGK-123 recorded maximum seed yield of 21.23 kg/ha followed by FGK-124 (21.13 q 
ha-1), FGK-129 (20.25 q ha-1) and FGK-131 (20.09 q ha-1), FGK-133 (19.89 q ha-1) and FGK-122 
(19.19 q ha-1), while lowest yield of 12.82 q ha-1 was recorded in FGK-126. Seventeen entries were 
tested at Kumarganj.  FGK-123 recorded maximum yield (16.25 q ha-1) followed by FGK-128 
(15.97 q ha-1) and FGK-122 (15.48 q ha-1). 
 
Table 35. Performance of promising entries on fenugreek under coordinated varietal trial  

Genotype Yield  (q ha-1) 
Dholi Hisar Raigarh Pantnagar Jabalpur Navasari Kota 

FGK-123 21.44 23.283 13.7 16.85 19.07 15.93 15.7 
FGK-130 23.49 22.42 9.5 17.92 16.44 14.67 23.93 
FGK-128 24.75 22.86 9.5 16.30 25 14.13 17.82 
FGK-133 17.77 22.18 11.4 11.90 17.59 14.11 20.68 
FGK-127 16.62 23.73 10.3 17.55 22.92 13.73 20.27 
FGK-132 25.54 24.54 10.8 18.01 16.2 15.97 18.41 
FGK-124 17.78 26.24 13.1 19.31 20.97 15.79 19.83 
FGK-129 16.79 21.85 9.2 16.48 16.9 13.09 19.85 
FGK-138 23.56 23.39 10.6 15.51 16.44 13.08 23.3 
FGK-134 19.54 21.41 9.5 17.04 17.59 16.21 20.74 
FGK-137 26.27 25.39 11.3 18.70 11.53 15.11 16.62 
FGK-125 23.87 27.91 12.0 15.69 23.03 15.45 18.59 
FGK-122 23.97 22.22 16.1 16.57 18.52 17.99 19.08 

FGK-136 20.28 21.04 11.1 18.75 20.14 18.26 13.27 
FGK-135 20.07 22.61 9.6 15.32 16.67 8.49 10.88 
FGK-131 20.49 22.83 10.1 13.29 21.76 17.33 21.54 
FGK-126 20.23 24.397 10.6 16.34 22.45 14.91 18.56 
Local check 23.51 - 14.5 18.84 - 15.68 - 
CD (P=0.05) 6.26 2.29 1.41 2.46 4.54 3.55 3.95 
CV (%) 0.18 0.06 10.83 0.09 14.49 0.14 0.13 
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At Coimbatore fourteen genotypes along with two checks were evaluated for the second 
time during 2018-19. The plant height of the genotypes ranged from 37.33 cm (FGK 131) to 46.03 
cm (FGK 130). The genotype FGK 124 (22.66) recorded maximum number of pods per plant and 
the genotype FGK 134 (11.60) recorded the lowest. Seed yield per plot (2 m2) varied from 98.07 g 
to 174.67 g with a mean of 124.06 g. Among seventeen entries and one check variety evaluated at 
Dholi, none of the entries were found significantly superior regarding yield per plot and yield per 
ha as compared to check Rajendra Kanti. However, FGK-137 and FGK-132 recorded the highest 
yield per hectare (26.27 & 25.53 q ha-1 respectively) as compared to check variety Rajendra Kanti 
(23.51 q ha-1). 

Among the entries evaluated, FGK-136 (21.68 q ha-1), FGK-135 (19.50 q ha-1), FGK-132 
(18.77 q ha-1), FGK-137 (18.57 q ha-1) and FGK-127 (18.29 q ha-1) recorded significantly higher 
yield over the check Lam Methi-3 (14.80 q ha-1). Maximum seed yield (27.91 q ha-1) was recorded in 
FGK-125 followed by FGK-124 (26.24 q ha-1) and FGK-137 (25.39 q ha-1) at Hisar. At Jagudan, FGK 
-131 (15.57 q ha-1), FGK -130 (14.75 q ha-1), FGK -135 (13.91 q ha-1), FGK -134 (13.50 q ha-1) and 
FGK -133 (13.33 q ha-1) found numerically superior over national check variety GM-2 (11.85  
q ha-1) by 31.4%, 24.5%, 17.4%, 14.0% and 12.5% respectively. Entries FGK -132, FGK -125, 
FGK -137, FGK -136, FGK -127, FGK -126 and FGK -128 also found numerically superiority over 
check. FGK-136 (18.26 q ha-1) and FGK-122 (17.99 q ha-1) recorded significantly highest seed 
yield over national check Hisar Sonali. None of the entry was found to out yield RMt-361 at 
Navsari. At Raigarh, FGK-122 (16.1 q ha-1) recorded highest seed yield over national check Hisar 
Sonali (14.5 q ha-1) and RMT 305 (14.2 q ha-1) followed by FGK 123 (13.7 q ha-1) and FGK 124 
(13 q ha-1). The seed yield ranged from 7.81-18.05 q ha-1. During the first year of evaluation, FGK 
130 was found to be the best performing entry in terms of seed yield (23.93 q ha-1). 

Maximum yield was observed in FGK-124 (19.31 q ha-1) followed by FGK-136  
(18.75 q ha-1) at Pantnagar. Data on seed yield at Jabalpur revealed that FGK-128 was the highest 
yielder with an average yield of 25.01 q ha-1 while, FGK-137 was the lowest yielder with 11.53 q 
ha-1. 
 
FGK/CI/3 Varietal Evaluation Trial 
FGK/CI/3.6 Initial Evaluation Trial on fenugreek 
(Centre: Middle Gangetic Plain Region – Dholi; Trans Gangetic Plain Region - Hisar) 
The nine promising entries and two checks i.e., Hisar Sonali and Rajendra kanti were tested at 
Dholi. Between two checks, Rajendra Kanti recorded the highest yield (24.01 q ha-1) as compared 
to Hisar Sonali (22.81 q ha-1). 
 
FGK/CI/3.7 Chemo-profiling for identification of industrial types among the released 
varieties of fenugreek 
(Centres: Central Plateau and Hills Region – Ajmer,  Jobner; Southern Plateau and Hills 
Region – Coimbatore; Middle Gangetic Plain Region - Dholi, Kumarganj; East Coast Plains and 
Hill Region – Guntur; Trans Gangetic Plain Region - Hisar) 
In the trial on chemo-profiling, two varieties viz., CO 1 and CO 2 were evaluated for the second 
time during 2018-19. The seed shape of both varieties is angular. The seed colour of the variety CO 
1 is light brownish yellow and CO 2 is dark brownish yellow. The variety CO 2 recorded highest 
thousand seed weight (12.38 g) compared to CO 1 (11.61 g). The samples were sent to Jobner 



 

85 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

centre for quality analysis. Quality analysis is in progress at Coimbatore centre also. The chemo-
profiling in other centres is in progress. 
 
FGK/CI/3.8 Initial Evaluation Trial 2015 
(Centres: Middle Gangetic Plain Region – Kumarganj; Gujarat Plains and Hills Region – 
Jagudan; Central Plateau and Hills Region - Jobner) 
Seven entries were evaluated along with local check GM-2 at Jagudan. J Fg – 17-04 (1779 q ha-1), J 
Fg – 17-06 (17.22 q ha-1), J Fg – 17-03 (16.20 q ha-1) and J Fg – 17-01 (15.69 q ha-1) found 
numerically superior over national check variety GM-2 (15.08 q ha-1) by 18.0%, 14.2%, 7.5% and 
4.1% respectively. At Jobner, the seed yield ranged from 16.48 to 23.43 q ha-1. Of the ten entries 
evaluated, entry UM-233 recorded maximum seed yield of 23.43 q ha-1 followed by UM-259 (22.04 
q ha-1), RMt-1 (20.589 q ha-1) and UM-251 (19.74 q ha-1), while lowest yield of 16.49 q ha-1was 
recorded in UM-333. 
Project mode: Evaluation of seed spices under Bengaluru condition 
Coriander: Some of the desirable varieties identified by this study were CO (CR)-4, ACr-1 and 
RCr-446 for higher seed yield, CO (CR)-4, CO-3, CO-2 for higher essential oil content and 
varieties RCr-728 and RCr-480 for higher linalool content. 
Fenugreek: 15 varieties were evaluated and significant correlation with plant height, days to 50 % 
flowering, pod length, days to maturity, number of seeds per pod, test weight and harvest index.  
Fennel: The experiment was laid out in RCBD with 3 replications for evaluating 12 varieties at 
Bengaluru. Some of the desirable varieties viz., RF 145, GF 12, RF 143 and RF 205 recorded 
higher seed yield but GF 2 and RF 145 recorded higher oil yield and they may be recommended for 
commercial cultivation in Eastern Dry Zone of Karnataka.   
Ajwain: Maximum growth parameters like plant height (134.26), number of primary (18.26) and 
secondary branches (29.36) and yield parameters like number of umbels plant-1 (161.66), number of 
umbellets/ umbel (24.84), number of seeds per umbellet (24.32) and seed yield per hectare (12.56 
q), was recorded in Ajmer Ajwain-6 which was on par with Ajmeer Ajwain-73 and differed 
significantly with rest of the varieties. 
Nigella: Maximum growth parameters like plant height (61.02 cm), number of primary (7.12) and 
secondary branches (10.30) and yield parameters like weight of capsule per plant (12.12 g), number 
of capsules per plant (55.76), number of seeds per capsule (70.84), need yield per hectare (5.98 q 
ha-1), was recorded in Ajmer Nigella-23 which differed significantly compared to rest of the 
varieties. 
 

XI. Ajwain 
Crop Improvement 
AJN/CI/2 Coordinated Varietal Trial 
AJN/CI/2.1 Coordinated Varietal Trial 2016 
(Centres: Central Plateau and Hills Region – Ajmer; Middle Gangetic Plain Region - 
Kumarganj; East Coast Plains and Hill Region – Guntur; Trans Gangetic Plain Region - Hisar; 
Eastern Plateau and Hills Region – Raigarh; Gujarat Plains and Hills Region – Jagudan; 
Central Plateau and Hills Region - Jobner) 
Out of 13 entries of Ajwain evaluated at Kumarganj, maximum yield was recorded in IA-1 (8.53 q 
ha-1) followed by NDAJ-10 (8.26 q ha-1) and HAJ-7-187 (8.19 q ha-1) and three years pooled data 
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showed maximum yield in NDAJ-10 (8.21 q ha-1) followed by JA-187 (7.64 q ha-1) and AA-73 
(7.61 q ha-1)  
 Eleven genotypes from different coordinating centers were evaluated at Guntur. Among the 
entries evaluated, highest yield was recorded in LS-14-3 (9.66 q ha-1) followed by LS-14-8 (9.38 q 
ha-1), AA-73 (9.38 q ha-1) and AA-6 (8.73 q ha-1) which were on par with each other and 
significantly superior to the best check Lam Selection-1 (7.93 q ha-1). At Raigarh, IA-1 (10.8 q ha-1) 
recorded maximum seed yield followed by AA-1 (9.60 q ha-1) and AA-2 (9.4 q ha-1). 

 

 
Fig. 22. Yield performance of genotypes at different centres 

 
At Hisar, maximum seed yield (12.08 q ha-1) was recorded in HAJ-18 followed by NDA-11 (10.59 q 
ha-1) and IA-1 (10.50 q ha-1). None of the genotypes recorded significantly higher yield than local 
check variety GA-2 (11.57 q ha-1) at Jagudan. Of the fourteen entries evaluated at Jobner, entry LS-
14-3 recorded maximum seed yield of 1288.43 kg/ha followed by local variety (12.31 q ha-1), 
NDAJ-10 (9.25 q ha-1), AA-73 (8.94 q ha-1) and AA-6 (8.39 q ha-1) while lowest yield of 654.17 
kg/ha was recorded in NDAJ-11. Mean performance of the entries revealed that superior  
performance of local yielding 10.21 q ha-1 followed by LS-14-4 (9.94 q ha-1) and IA-1  
(9.24 q ha-1), while lowest seed yield of  6.99 q ha-1 was recorded in HAJ-7.  
 

XII. Nigella 
Crop Improvement 
NGL/CI/2 Coordinated Varietal Trial 
AJN/CI/2.1 Coordinated Varietal Trial 2016 
(Centres: Central Plateau and Hills Region – Ajmer; Middle Gangetic Plain Region - 
Kumarganj; Trans Gangetic Plain Region - Hisar; Western Himalayan Region – Pantnagar; 
Eastern Plateau and Hills Region – Raigarh; Western Dry Region – Kota; Lower Gangetic Plain 
Region – Kalyani) 
At Kumarganj, Total 10 entries of nigella were tested in CVT and recorded maximum yield in 
NDBC-20 (8.88 q/ha) followed by AN-1 (7.77 q ha-1) and IN-1 (7.29 q ha-1) and three years pooled 
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data showed maximum yield in NDBC-20 (8.40 q ha-1) followed by AN-1 (7.61 q ha-1) and IN-1 
(7.24 q ha-1) 
 At Kalyani, highest number of capsules per plant in HKL-T (24.37), seeds per capsule  
HKL-T (68.82),  the highest test weight  AN-1(C) (2.86 g) Highest yield per hectare was recorded 
by IN1 (7.00 q ha-1).  
 At Kota, the seed yield ranged from 456-990 kg/ha. During its third and final year of 
evaluation, AN-1 was found to be the best performing entries in terms of seed yield, yielding 9.90 q 
ha-1followed by AN-23 (9.00 q ha-1) and showing 8.14 per cent higher yield over the check AN-20.  
 The significant differences were obtained for all the parameters at Hisar.  Plant height 
ranged from 83.4 to 93.4 cm, pods per plant 49.8 to 65.0 and seeds per umbel 83.0 to 98.0. 
Maximum seed yield (1038.0 kg ha-1) was recorded in NDBC-21 followed by AN-23 (10. 30 q ha-1) 
and AN-20 (10.04 q ha-1). 
 Ten genotypes of Nigella were evaluated along with 2 checks at Pantnagar centre. 
Maximum yield was observed in PK-1 (11. 16 q ha-1) followed by PK-2 (10.79 q ha-1). At Raigarh, 
Total seven germplasm of nigella maintained. For seed yield Indira Nigella -1 (IN-1) recorded (9.1 
q ha-1) followed by entry NDAZ-21 (8.7 q ha-1) over checks AN-1 (7.58 q ha-1) and Pant Krishna 
(7.23 q ha-1). 
 

 
Fig. 23: Yield performance of genotypes at different centres 

 
 

XIII. Mango ginger 
Genetic Resources 
MG/CI/1.1 Germplasm collection, characterization, evaluation and conservation 
(Centres: Eastern Plateau and Hills Region – Barapani, Pottangi, Raigarh) 
A new trial on mango ginger was initiated in 2018. Six germplasm accessions of mango ginger 
were collected and evaluated at Raigarh centre. Indira Mango Ginger 1 (IMG 1) recorded highest 
rhizome yield (28.6 t ha-1) followed by IMG 2 (27.5 t ha-1) and IMG 4 (25.4 t ha-1) over mean 
rhizome yield (24.8 t ha-1). 
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Table 36. Evaluation of germplasm of mango ginger for yield and yield attributing traits at 
CARS, Raigarh during 2018-19 
Sl. 
No 

Entry Pedigree Maturity 
(days) 

Plant ht 
(cm) 

Leaf no./ 
plant 

Tillers/p
lant 

Yield 
t ha-1 

Disease 
reaction 

1 IMG1 IMGS 2015-1 215 129.2 7.8 3.7 28.6 MR 
2 IMG2 IMGS2015-2 232 132.0 11.2 2.3 27.5 MR 
3 IMG3 IMGS 2015-3 214 122.5 10.7 3.2 22.6 MR 
4 IMG4 IMGS 2015-4 216 127.8 16.5 2.8 25.4 MR 
5 IMG5 IMGS 205-5 215 131.2 18.2 2.5 20.2 MR 
6 IMG6 IMGS 2015-6 218 117.7 17.2 2.5 24.3 MR 
 Mean      24.77  
 SE+      0.16  
 CD at 5%      0.68  
 CV at 5%      12.32  

 
XIV. Saffron 

Genetic Resources 
Conservation, evaluation and utilization of exotic and indigenous saffron germplasm 
lines 
(Centres: Pampore) 
Potential Saffron growing villages were surveyed in Kashmir and Chenab Valley region to tap 
biodiversity and 160 corm collections were made and planted for evaluation and characterization at 
Saffron Research Station. 
 

                 
   Fig. 24. Saffron cultivation at Pampore       Fig. 25. Survey and collection of Saffron 
 
 
Crop Management 
Nutrient management trial 
To study the impact of organic sources on saffron yield and quality 
(Centre: Pampore) 
The trial is initiated with 13 treatments using Azatobacter sp., P. fluorescens, Trichoderma and 
vermicompost. The plants are in vegetative phase. 
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Crop Protection 
Disease management trial 
Population dynamics of rhizosphere mycoflora and their efficacy on corm rot 
pathogens of saffron 
The isolation, identification and population studies of soil fungi in rhizosphere from 18 samples at 
pampore saffron growing areas showed nine fungal populations (Fusarium spp. Aspergillus spp., 
Penicillium spp. Trichoderma spp., Mucor spp. and a few unidentified fungi were also recorded. 
Many soil samples were found with very fewer fungi, it is because of continuous crop cultivation 
and non-application of organic manures to the crop. Maximum number of fungal genera belonged 
to Fusarium spp. which is mainly responsible for saffron corm rot. The isolation and identification 
of fungal genera is under progress. 
 

XV. Kalazeera 
KAZ/CI/1 Genetic Resources 
SAF/CI/1.1 Exploration, collection and conservation of Kalazeera from high altitudes 
of northern Himalayas 
(Centres: Pampore) 
Three districts Pulwama, Doda and Badipora were surveyed and samples (tubers and seeds) were 
collected (12 accessions) and are currently planted for characterization and identification of 
promising lines. The collected germplasm is under evaluation. 
 
Crop Management 
KAZ/CM/2 Cropping system trial 
KAZ/CM/2.1 Evaluation of Saffron-Kalazeera intercropping system module for 
improving profitability and livelihood of farmers 
(Centre: Pampore) 
Trial is laid out with different spacings with three replications 
 

               
Fig. 26. Kalazeera cultivation at Pampore     Fig. 27. Intercropping of saffron with kalazeera 
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Crop Protection 
KAZ/CP/3 Disease management trial 
KAF/CP/3.1 Status of major prevalent diseases of kalazeera (Bunium persicum Bioss) 
under Kashmir conditions 
During the report period, 12 locations in the districts Pulwama, Badgam and Srinagar were 
surveyed. In all the areas surveyed, the fields were found infested and five pathogens were found 
associated with kalazeera namely Pythium spp., F. solani, F. oxysporium and unknown fungal and 
bacterial pathogens were recorded and their identification is in progress.  
 

 
Fig. 28. Major prevalent diseases of Kalazeera under Kashmir condition 

 
 
 



 

91 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

XVI. Monitoring 
 
The Project coordinator and the scientists from PC unit monitored the working of various AICRPS 
centres and experimental plots by personal visits. Frequent monitoring was done through e-mail 
and phone calls also. Monthly progress report and budget utilization certificates sent from the 
centres were reviewed critically and proper guidance was given for improvement. A seed spices 
monitoring team involving Dr. Gapal Lal from NRCSS, Ajmer, Dr. Dhirendra Singh from SKNAU, 
Jobner, Dr. N. R. Patel from Jagudan and Dr. S. K. Tehlan, Hisar visited the seed spices centres for 
reviewing the progress of the experiments. 
 
S. No. Date of visit Centre visited 
1 17.04.2019 AICRPS Centre at TNAU, Coimbatore   
2     29.05.2018 - 30.05.2018 AICRPS Centre at RAU, Dholi 
3 07.06.2018 - 08.06.2018 AICRPS Centre at Chintapalle 
4 12.06.2018 – 14.06.2018 AICRPS Centre at BSKKV Dapoli 
5 20.06.2018 – 21.06.2018 AICRPS Centre at IGKV Raigarh 
6 08.07.2018 – 09.07.2018 AICRPS Centre at Yercaud 
7 22.07 2018  AICRPS Centre at UHS,  Sirsi 
8 24.07.2018 – 25.07.2018 AICRPS Centre at BSKKV Dapoli 
9 04.09.2018 – 06.-9.2018 AICRPS Centre at KAU, Panniyur 
10 04.09.2018-06.09.2018  AICRPS Centre at KAU ,Thrissur 
11 17.09.2018 AICRPS Centre at ICRI, RS, Sikkim 
12 17.09.2018 AICRPS Centre at ICAR NEHR, RS, Gangtok 
13 04.10.2018 – 06.10.2018  AICRPS Centre at  YSPUHF, Solan 
14 18.01.2019 – 19.01.2019 AICRPS Centre at  IGKV Raigarh 
15 27.02.2019 – 01.03.2019 AICRPS Centre at Chintapalle, OUAT, Pottangi 

 
 

 
ICAR IISR team addressing the tribal people of Chintapalle 
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XVII. Annual Group Meeting 

 
The XXIX Workshop of ICAR-All India Coordinated Research Project on Spices jointly organized 
by Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh and ICAR-
AICRP on Spices, Kozhikode, Kerala was inaugurated by Dr. Hari C. Sharma, Hon’ble Vice 
Chancellor, Dr. YSPUH & F, Solan on 4 October 2018. During his inaugural address he suggested  
that modern molecular tools such as transgenics, MAS, CRISPER, metabolomics etc., may be 
utilized for crop improvement and also to enhance secondary metabolite content. He remarked that 
AICRPS is the strongest spices research and development network in the country, hence staff 
position should be enhanced to meet the requirements. He emphasized that rhizome rot is the major 
threat for ginger cultivation in Himachal Pradesh and measures/ technologies need to be developed 
to eradicate the same. Also, GI tag should be utilized for quality spice production in different 
geographical regions. 
 
Dr. J.N. Sharma, Director of Research, Dr. YSPUH & F, Solan presided over the function and Dr. 
A. K. Sharma, Professor and Head, Department of Vegetable Science, Dr YSPUH&F, Solan 
welcomed the gathering. In his presidential address, Dr. J.N. Sharma, emphasised the vast potential 
of spice cultivation in Himachal Pradesh and the necessity of the youth to enter into the field of 
agriculture. Dr. K. Nirmal Babu, Director, ICAR-IISR & Project Coordinator (Spices), Kozhikode 
highlighted that spices are the fourth largest commodity in terms of export and high value 
compounds in spices should be characterized and utilized for developing products. The major 
concern is to produce pesticide free safe to consume spices for which organic farming needs to be 
encouraged. Also, he remarked that research institutions and industries should interact and work in 
collaboration to meet industry and consumer demands.  
 
Dr. Gopal Lal, Director, ICAR-NRC for Seed Spices, Ajmer and Dr. Rakesh Gupta, Dean, College 
of Horticulture, Dr. YSPUH & F, Solan was the Guest of Honour and offered felicitations. Dr. 
Gopal Lal suggested that there should be road map for future and also emphasized on maximisation 
of farmers income through IFS model, maximum utilization of cultivable space and value chain 
development. Luminaries like Dr. K.K Jindal, Former ADG (Hort.), ICAR, New Delhi and Former 
DOR, Dr. YSPUHF, Solan & CAU, Pasighat, Dr. Homey Cheriyan, Director, DASD, Kozhikode 
also participated in the workshop.  
 
During the inaugural session the “Best AICRPS Centre Award 2017-18” was presented to Pepper 
Research Station, Panniyur (KAU), Kerala for its contribution towards black pepper production and 
development. Thirteen booklets/pamphlets on spices production technologies in English and local 
languages from different AICRPS centres were released during the occasion.  Vote of thanks was 
proposed by Dr. Meenu Gupta, Asst. Professor, Dr YSPUH&F, Solan. The representatives of State 
and Central Research Institutes, industry and farming fraternity participated in the event. 
 
The workshop was organized in six technical sessions – Genetic Resources and Crop Improvement, 
Crop Management, Crop Protection, Variety Release, Technology Transfer and Plenary.
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 Inaguration of the workshop Release of Publications 
 

     
Presentation of ‘Best AICRPS Centre Award’     Felicitation to Dr. T. John Zaccharia 
 
Some important decisions taken in the workshop are  

1. Importance has to be given for quality and biotic resistance while evaluating germplasm  
2. The best performing entries in the CVT can be recommended for the respective states even 

though it has not performed across the locations 
3. Quality profile has to be included in all the varietal release proposals 
4. Evaluation trials on mango ginger (Curcuma amada), saffron (Crocus sativus) and kalazeera 

(Bunium persicum) may be taken up 
5. Research on precision farming, vertical farming and nano-technology may be explored in 

spice crops in future programmes. 
6. Develop value chain in all spice crops. 
7. The experimental treatments/methodology/applications should be given in detail in 

proceedings for newly proposing experiments to execute the experiment uniformly in all 
centres. 

8. Soil nutrient status and quality parameters may be recorded in all the organic and micro- 
nutrients experiments. 

9. Residue analysis data need to be used for fixing MRL values and label expansion.  
10. Standard operating procedures need to be developed for Phytophthora and nematode 

management 
11. A training programme may be organized at ICAR-IISR, Calicut for the plant protection 

scientists working in AICRPS centres 
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New projects initiated in 2018-2019 
• In line with food safety assurance and minimization of the pesticide residue in spices, efficacy 

trials in coriander and cumin were initiated in various seed spice centres of AICRPS. 
• For sustainable production of spices, new programme on the management of bacterial wilt of 

ginger through chemicals and bioagents have been undertaken in various AICRPS centres of 
different agro climatic regions. 

• Research on new crops like mango ginger, saffron and kalazeera were initiated. 
• For the evaluation of genotypes for specific traits, various AICRPS centres have undertaken 

coordinated varietal trials in spice crops like black pepper, cardamom, mango ginger, ginger, 
coriander, cumin, fennel and fenugreek. 

 
Technologies developed 
Six location specific technologies for various states were developed  
 
1. Bio-fertilizers for  yield enhancement of coriander – Dholi 

Soil application of Phosphate Solubilizing Bacteria (PSB) @15 kg ha-1 or Azospirillum @15 kg 
ha-1 along with NPK @ 60:40:30kgha-1 is recommended for improving the productivity of 
coriander.   

2. Drip irrigation and fertigation in coriander – Jobner 
Fertigation with water equal to 80% of actual evaporation (0.8 IW/CPE ratio) at an interval of 
2-3 days and recommended dose of fertilizers through soluble fertilizers at different growth 
stages (20, 40, 60 & 80 DAS) is recommended for improving the yield and WUE in coriander 
in light textured soils of India.   

3. Bio-efficacy of newer molecules of insecticides against cumin aphid – Jagudan 
For effective and economical management of cumin aphid, first foliar spray of thiamethoxam 
25WG (25 g a.i./ha; 2.5 g/10 l) at 10% umbels infestation of aphids followed by thiacloprid 
21.7SC (25g a.i/ha; 2.88 g/10 l) spray after 10days is recommended for effective control of 
aphids in cumin growing regions of Gujarat. 

4. Chemical management schedule for cumin blight – Jagudan 
Spraying of kresoxym methyl 44.3 SC (1 ml/l), mancozeb 75% WP (3.7 g/lit) and 
difenaconazole 25 EC (0.5 ml/lit) at 40, 50 and 60 days after germination is recommended for 
effective management of blight in cumin growing regions of Gujrat. 

5. Drip fertigation in fennel – Jobner 
Fertigation with water equal to 80% of actual evaporation (0.8 IW/CPE ratio) at an interval of 
2-3 days and 75% recommended dose of fertilizers through soluble fertilizers at different 
growth stages (20, 40, 60, 80 & 100 DAS) is recommended for improving the yield and WUE 
in fennel in light textured soils of India. 

6. Organic farming in cardamom – Pampadumpara 
Monthly application of Jeevamrutha (20 l/plant) along with 10 g each of biofertilizers 
(Azospirullum and PSB) and bio-control agent (Trichoderma viride) along with 30 tonnes of 
compost is recommended as an organic production practice for the Cardamom Hill Reserves, 
Kerala. 
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Release of varieties 
Eleven high yielding varieties of spices were recommended for release in XXIX AICRPS 
workshop. 
 

S.No. Crop Name of the variety Organization Desirable chafracters 
1. Ginger Solan Giriganga Dr YSPUH&F, 

Solan 
Plumpy and bold rhizomes with high 
dry matter recovery of 21.01%, 
essential oil -1.45%, oleoresin – 
4.69%, crude fibre 4.47% and < 10% 
incidence of rhizome rot. 

2. Turmeric TCP 129 UBKV, Pundibari Tolerant to leaf spot and leaf blotch 
and with curcumin content of 5.1% 
and high dry recovery of 26.51%. 

3. Nutmeg Konkan Sanyukta Dr BSKKV, 
Dapoli 

Monoecious nutmeg bearing 500 
fruits per plant per year with bold 
nuts (9.20 g), mace wt (1.07 g), high 
nut oil (27%) and mace oil (17.75%). 

4. Coriander Rajendra Dhania 3 Dr RPCAU, 
Dholi 

Climatic resilient coriander variety 
with high yield (14.09 q ha-1) and 
high oil (0.52%), recommended for 
national release. 

5. Coriander JD(SI)1 JNKVV, Jabalpur High oil type coriander (0.67%) with 
high yield potential (14.14 q ha-1) 
suitable for Madhya Pradesh. 

6. Coriander Ajmer Coriander 3 ICAR-NRCSS, 
Ajmer 

High volatile oil (0.55%), high 
linalool (75.42%), high (13.09 q ha-1) 
and stable yield. 

7. Coriander Chhattisgarh Sri 
Chandrahasini 
Dhania - 2 

IGKV, Raigarh Climate resilient coriander variety 
suitable for both leafy and seed 
purpose, moderately resistant to 
powdery mildew and aphids. 

8. Fennel Ajmer Fennel 3 ICAR-NRCSS, 
Ajmer 

High yielding (21.43 q ha-1) and high 
oil (1.9%) fennel resistant to 
Ramularia blight suitable for fennel 
growing regions of the country. 

9. Fenugreek HM 425 CCSHAU, Hisar High yielding (20-22 q ha-1) powdery 
mildew and downey mildew resistant 
fenugreek suitable for fenugreek 
growing regions of the country. 

10. Fenugreek Narendra Richa 
(NDM 79) 

NDUA&T, 
Kumarganj 

Dual purpose alkaline tolerant 
fenugreek with moderate resistance 
to powdery mildew suitable for Uttar 
Pradesh and Andhra Pradesh. 

11. Cumin Gujarat Cumin 5 SDAU, Jagudan High yielding wilt resistant cumin 
with short duration and high yield 
(38% higher yield than GC 4) 
suitable for cumin growing regions 
of the country.  

 
 Dr. T. Janakiram, ADG (HS-II) in his remarks congratulated the Best AICRPS centres and 
the scientists involved in developing new varieties & technologies which were approved in the 
workshop. The action points are as follows: 
• Certificate from pathologist/entomologist for pest and disease resistance has to be included in 

the release proposal. 
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• Stability analysis data need to be included in the release proposal. 
• All the technologies identified may be demonstrated through KVKs of the respective regions 

of adoption. 
• The approved technologies are to be incorporated in the package of practices of the state. 
• The recommended technologies must be prepared in a brochure form covering application 

methodology, preparation of materials/chemicals, ingredients and sources of availability in 
detail and submitted to Project Co-ordinator cell.  

 

XVIII. POPULARIZATION OF TECHNOLOGY 
 
Popularization of the latest technologies to make aware the farming community about scientific 
cultivation practices and sustainable spice production is a mandate of AICRPS. Scientist from 
AICRPS centres have actively involved in popularizing some of the technologies demonstrated 
during the year as follows. 
 
Popularization of technologies 
 Demonstration of the foliar mixture 1, viz., potassium nitrate 0.5%, boric acid 0.3%, zinc 

sulphate 0.25%, ferrous sulphate 0.25% and magnesium sulphate 0.25% was conducted at  
different location at Yercaud, demonstration of  bio control agents for pepper wilt at 
Karadiyur village was conducted to educate 34 farmers and demonstration on preparation of 
enriched compost along with bio fertilizers and bio control agents  was demonstrated in the 
Asambur village (Yercaud). 

 The grafted pepper cultivation was demonstrated on a large scale at Sri. Raghav Hegde, 
Somanalli Ta. Sirsi (Uttara Kannada dist.) About 650 grafted vines were planted four years 
ago. The farmer has harvested a minimum of 1.7 kg dry pepper per vine during 2018-19. No 
foot rot symptom is seen in any of the vines while about 80 per cent mortality is seen in vines 
which are not grafted (Sirsi). 

 Fish meal trap was found effective against shoot fly in cardamom and popularized among the 
farming community. The traps were installed in all the experimental plots for the control of 
shoot fly (Sakleshpur).  

 Front line demonstration was done to evaluate the performance of TCP-129 (turmeric 
germplasm) for yield and tolerance to foliar diseases. Technology assessment trials were 
conducted in the farmers field of Mahishbathan, village of Cooch Behar and found successful 
(Pundibari).  

 Single bud propagation in ginger from other AICRPS was transferred to farmers’ field in 
Odisha (Pottangi) 

 Nutmeg grafts was introduced as intercrop in coconut, arecanut  and in multitier  cropping 
system, cinnamon was recommended as intercrop and hardy crop (which is resistant to 
drought condition and less management practices and provides more income). More seedlings 
are raised by farmers with less management practices (Pechiparai) 

 In black pepper, standards like Glyricidia and Simauruba glauca  are most popular and useful 
standards used in this station and  the farmers have adopted this technique and proved  
successful in their gardens and popularization of bush pepper plants as homestead gardening, 
terrace gardening and kitchen garden is done ((Pechiparai)  
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 To popularize the improved variety of turmeric NDH-98 and also for higher income, 30 kg 
rhizome of the variety was distributed to three farmers. This variety performed better than 
local cultivars in terms of yield and resistance to pest and diseases in farmers’ field. The 
average yield of turmeric variety NDH-98 was 30t/ha or 120 kg from 10 kg planting material 
(Pasighat) 

 Sri. Shinoj Immanuel, Kappimala has demonstrated superiority of Panniyur black pepper 
varieties on thornless Erythrina standards, Sri. Joseph, Puthuparambil, Kudiyanmala has 
demonstrated yield potential of Panniyur varieties under high altitude cultivation, Sri. Jacob 
Thannimoottil, Mathamangalam has successfully conserved more than fifteen local genotypes 
of black pepper and is following IPDM practices on Panniyur varieties successfully. Sri. 
George Kaliyanil, Chandanakkampara has demonstrated the performance of all Panniyur 
varieties and grafts (Panniyur) 

 Popularization of technologies like turmeric nursery with pro-tray technology for seed 
material production t to reduce the seed cost and seed treatment with Ridomyl MZ @ 0.2% + 
monocrotophos @ 0.2% for 45 minutes and four rows of raised  bed  method for higher yields 
(Kammarapalli) 

 The budget (Rs.10000/-) for demonstrations at farmers field was sanctioned by the PC Unit 
and 08 demonstrations of fenugreek and fennel were laid out during Rabi, 2018-19 to 
popularize the HYV and advance technology developed for the state. It is clear from the 
results that by adopting the recommended package of practices such as quality seed, seed 
treatment, and application of proper dose of fertilizers at appropriate time and plant protection 
measures increased the seed yield of fenugreek by 14.74% to 28.97% over checks (farmers 
practices) and fennel by 22.28to 34.09% over check (farmers’ practices) at different locations 
(Jobner)  

 Demonstrated transplanting of turmeric cv. Rajendra Sonia in association with Mangaladri 
Farmers Cooperative Pvt.Ltd. which is farmers cooperative of five hundred turmeric farmers 
(Guntur) 

 Demonstration of harvesting and processing of black pepper was conducted. The 
demonstration was conducted on how to processing black pepper and also white pepper 
production. Pro-tray production techniques of raising seedlings of turmeric and ginger were 
demonstrated to the farmers (Dapoli) 

 
 

XIX. SUCCESS STORIES 
 
Black pepper for income generation 
Black pepper is one of the important spice crops of Kerala. Sri.Raghavan Nambiar, Kalyadankandi 
veedu, Pattanur has successfully cultivated and demonstrated the high yield potential of Panniyur 
varieties under drip irrigation system Mr. Ramesan P.E., Vayakkara, Sreekandapuram has 
conserved many valuable genotypes  and  successfully  cultivated grafts of black pepper. Sri. 
George, Mankulathu, Kunnithala, Nalpady, Peravoor (P.O.) has planted one hectare of Piper 
colubrinum grafts and all the released Panniyur varieties under drip irrigation. Ali Parakkadavathu, 
Blathur has successfully demonstrated the yield potential of Panniyur varieties under IPDM. 
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Turmeric cultivation for prosperity 
Sri Bakki Govardhan yadav, a turmeric farmer of Adilabad district, obtained more than 30 tonnes 
per acre rhizome yield and is cultivating six varieties (Rajendra Sonia, Rajendra sonali, Acc No. 48, 
Acc. No. 79, Salem and Duggirala Red) under the guidance of Kamarpally Research Station. He is 
nominated as RAC member in the PJTSAU, Hyderabad and has won state level award also. Sri 
Chinta Thirupathi Reddy of Maggidi village of Armoor also cultivated the same varieties and 
obrained 29 t/acre rhizome yield. Ramakrishna Reddy from Warangal, is another progressive 
farmer who produced 180 quintals of turmeric per acre cultivating Duggirala Red following the 
package of practice of Kamarpally Research Station. 
 
Mixed croppingfor doubling farmers income 
The mixed cropping system ensures additional income to the farmers. In an experiment on mixed 
cropping, the yield obtained in different inter crops during 2018-19 were colocasia 4.02 tons, arrow 
root 4.11 tons, elephant foot yam 11.17 tons, tapioca 9.31 tons and greater yam 10.0 tons, per/ha 
respectively. The yield obtained in different mixed crop blocks for pineapple were 3.39 tons in 
colocasia 3.35 tons in arrow root 3.39 tons in elephant foot yam and 3.14 tons in tapiocablocks 
respectively.. Monocrop black pepper did not produced additional yield as it is in pre beaning stage. 
It was observed that black pepper + elephant foot yam and pPineapple and black pepper + greater 
yam proved most economical treatment in all four years of experiment with average B:C ratio 2.35 
which indicates that the farmers income can be double with these combinations. 
 
High yielding ginger and turmeric varieties- for income maximization 
Young enterprising youths of Pottangi came forward for cultivation of ginger and turmeric with 
improved package of practices. They were supplied with high yielding varieties of ginger and 
turmeric and provided with all improved technology by the scientists of AICRPS, HARS, Pottangi. 
After they became successful in getting a very high return, many unemployed youth and 
progressive farmers were attracted towards the cultivation of ginger and turmeric.  
 
Mixed cropping- bonus to farmers 
The mixed cropping system ensures additional income to the farmers. The yield obtained in 
different inter crops in year 2018-19 are per/ha varied as colocasia 4.02 tons, arrow root 4.11 tons, 
elephant foot yam 11.17 tons, tapioca 9.31 tons and greater yam 10.0 tons, respectively. The yield 
obtained in different mixed crop blocks for pineapple varied as 3.39 tons in colocasia 3.35 tons in 
arrow root 3.39 tons in elephant foot yam and 3.14 tons in tapioca block respectively. Monocrop 
black pepper did not produced additional yield as it is in pre beaning stage. 
 
High yielding ginger and turmeric varieties- for reaping profit 
Young enterprising youths of Pottangi came forward for cultivation of ginger and turmeric with 
improved package of practices. They were supplied with high yielding varieties of ginger and 
turmeric and provided with all improved technology by the scientists of AICRPS, HARS, Pottangi. 
After they became successful in getting a very high return, many unemployed youth and 
progressive farmers were attracted towards the cultivation of ginger and turmeric.The success story 
of 7 progressive ginger growers during 2018-19 cultivated ginger (sourabh) in 16.6 ha of land  
harvested  a total of  18.44 tonnes fresh  ginger rhizome @ 8000/quintal. 
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Transforming livelihood of tribal farmers of Chintapalle, Andhra Pradesh through introducing high 
yielding turmeric cultivar Roma and extending production of the seedling by using single node 
cuttings in turmeric in collaboration with KVK, Kondempudi, BCT-KVK, Yelamanchili and 
NGOs. 
 
Intercropping spices for additional benefit 
Mr. Drush Kr. Sangma is a farmer of village Santipur under Boko Agricultural Sub Division in 
Kamrup district of Assam. He had 3 ha of land with arecanut plantation intercropped with black 
pepper. Although the black pepper attained the productive age of growth, he did not get satisfactory 
return. Due to the intervension of AICRPS at Kahikuchi, he was able to convert his black pepper 
garden to a beautiful and productive one and finally earned Rs 2,17,000 from 500 plants during 
2018-19. Mr. Sangma is now self sufficient income and has been running his four members family 
happily. 
 
At Dapoli a farmer has trained black pepper on mango tree as inter crop in established mango 
orchard. It was planted in year 2012. Both mango and black pepper are at bearing stage. There are 
600 mango trees and 250 pepper vines were trained on mango trees. The farmer earned a profit of 7 
lakhs after deducting the production cost (Rs. 4.5 lakhs) and thereby farmer’s income has been 
doubled by cultivating spices on mango orchard. 

 
 

XX. KRISHI MELAS & FARMER’S TRAININGS 
 
Krishi Melas/exhibition organized  
• Farmers day cum training programme for farmers  on  procurement of quality seed, seed 

treatment and sowing methods was conducted on 18.04.2018 at High Altitude Research 
Station, (OUAT), Pottangi 

• Farmers training on Black pepper cultivation on 29.01.2019 at Merchant Association Hall, 
Kudiyanmala, Kannur was conducted by PRS, Panniyur centre. About 100 farmers 
participated and benefitted 

• About 200 farmeres participated in “Turmeric – Improved varieties and production of 
turmeric transplants through portrays” conducted by Tamil Nadu Agricultural University, 
Coimbatore on 19.05.2018.. 

• On field training programme for the farmers of Dzongu, North Sikkim and Rogli, East Sikkim 
was conducted on 05.09.2018 and 13.09.2018 by ICRI, RS, Gangtok, around 130 farmers 
participated and got benefitted. 

• “Scientific production technology of ginger and turmeric” under CSS-MIDH at Ziro, Lower 
Subansiri district, Arunachal Pradesh was conducted by CAU, Pasighat on 15.02.2019. 103 
farmers participated in the programme. 
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SCSP Training programme conducted at Ambalavayal 

 
Trainings organized by various AICRPS centres 
 

Sl. 
No. 

Date AICRPS centre Details of training No. of 
farmers 

1.  26.05.2018  NDUAT, Kumarganj Nursery management in spice crops 75 

2.  30.05.2018 PPS, Panniyur ATMA training on black pepper 
cultivation 

22 

3.  02.06.2018 IGKV, Raigarh Scope of organic forming in Spices at 
Patel Dharmashala Raigarh 

 
30 

4.  04.06.2018 
09.06.2018 

ICRI, Sakleshpur Hands on training on Bio-Agents 
production to Farmers 

 
20 

5.  11.06.2018 PPS, Panniyur & KVK 
Kannur 

‘Skill development training 
programme for youth’ 

 
20 

6.  11.06.2018, 
14.06.2018 & 

29.06.2018 

KAU, Ambalavayal Pepper cultivation 
 

 
220 

7.  10.07.2018 PPS, Panniyur Pepper cultivation at Kunnummel 
Block, Kozhikode 

20 

8.  16.07.2018 IGKV, Raigarh Training of Self help group in 
collaboration with KVK, Raigarh. 

25 

9.  24.07.2018 SKLTSHU, 
Kammarpally 

Turmeric cultivation at  Domakonda 
fort, Kamredy district 

55 

10.  10.07.2018 PPS, Panniyur Pepper cultivation at Kunnummel 
Block, Kozhikode 

20 

11.  10.08.2018 PPS, Panniyur Pepper cultivation at KVK Farmers 
club, Eruvessi Panchayath, Kannur 

130 

12.  17.09.2018 RARS, IGKV, Raigarh Spices production and  disease 
management 

50 

13.  18.09.2018 RARS, KAU, 
Ambalavayal 

Crop management in black pepper 80 

14.  27.09.2018 & 
28.09.2018 

HRS, TNAU, Yercaud Training programme on Coffee, 
pepper and silver oak cultivation in 
collaboration with Integrated 
Development Scheme for Hill Tribes 

120 
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15.  13.11.2018 PRS, Panniyur Training programme on black pepper 
cultivation  

38 

16.  23.11.2018 HRS, TNAU, Yercaud Cultivation practices of Black Pepper 
to the farmers  from Kollihills 

50 

17.  7.12.2018 & 
8.12.2018 

NDUAT, Kumarganj Kisan Mela 75 

18.  11.12.2018 PRS, Panniyur Farmers training on Black pepper  
cultivation in collaboration with 
ATMA  

70 

19.  27.12.2018 ICRI Gangtok Exposure tour cum training on 
cultivation aspects of large cardamom 
for the officials of  Dept. of Hort. & 
Dept. of Agri., Govt of Arunachal 
Pradesh  

26 

20.  28.12.2018 ICRI Gangtok Master Training Programme on 
Scientific post harvest technology of 
large cardamom and ginger 

49 

21.  10.01.2019 HRS,Yercaud Cultivation practices of Black Pepper 
farmers from Kolli hills. 

50 

22.  15.01.2019 PRS, Panniyur Green protocol for staff and labourers 
of PRS, Panniyur under 
Harithakeralam programme of Govt. 
of Kerala 

26 

23.  16.01.2019 ICRI Gangtok Production Technologies of Large 
Cardamom at ICRI, RRS, Research 
Farm, Pangthang    

12 

24.  23.01.2019 ICRI Gangtok Quality Improvement Training 
Programme on Large Cardamom at 
Buriakhop, Jorethang, West Sikkim 

52 

25.  29.01.2019 ICRI Gangtok Scientific Production Technologies 
and Post Harvest Management of 
Large Cardamom at Gairigaon, Assam 
Lingzey, East Sikkim. 

28 

26.  05.02.2019 ICRI Gangtok Production Technologies of Large 
Cardamom’, at Research Farm, 
Pangthang Pithoragarh District, 
Uttarakhand.  

16 

27.  06-02-2019 PRS, Panniyur Black pepper cultivation  at 
Taliparamba block Panchayath , 
Kannur  

25 

28.  12.02.2019 ICRI Gangtok “Doubling the Income of Tribal 
Farmers in Darjeeling Hills: Strategies 
& Policies” at Tindhury village, 
Kalimpong, West Bengal 

50 

29.  13.02.2019 ICRI Gangtok Quality Improvement in Large 
cardamom at Lower Mirik, Darjeeling 
district of West Bengal.  

40 
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30.  14.02.2019         
& 26.02.2019 

TNAU, Yercaud “Watershed level user group members 
under capacity building” under 
TAWDEVA, Chennai were conducted 
in 4 batches to the farmer group of 40 
members of Trichy district  

160 

31.  15.02.2019 PRS, Panniyur Black pepper cultivation to farmers of  
Padiyur Grama Panchayath , Kannur.  

120 

32.  15.02.2019 
to 28.02.19 

UBKV, Pundibari “Vermicompost Producers” under 
MIDH Scheme participants 

25 

33.  20.2.2019 PRS, Panniyur Black pepper cultivation to  farmers 
from Kooveri, Chapparappadavu 
Panchayath , Panniyur, Kannur 

30 

34.  27.02.2019 CCHSAU, Hisar “Production technology of spice 
crops” for farmer of Haryana state 

75 

35.  06.03.2019 CCSHAU, Hisar  “Production technology of spice 
crops” for farmers of Haryana  

80 

36.  15.02.2019 to 
15.03.2019 

UBKV, Pundibari Skill Development Training on 
“Vermicompost Producers” under 
MIDH Scheme  

25 

37.  22.03.2019 Dr.YSRHU, Chintapalle “Production, Processing and Post 
Harvest Management in Spice crops” 
in collaboration with ICAR-Indian 
Institute of Spices Research, 
Kozhikode, Kerala.  

45 

38.  23.3.2019 
 
 

ICRI, Sakaleshpur 
 
 

Fifty  farmers visited the Institute as 
part of exposure programme on spices 
cultivation organized by the NGO 
“Shri Kshetra Dharmasthala Rural 
Development Project (SKDRDP)”,  

50 
 

39.  23.03.19 OUAT, Pottangi Spices cultivation with practical 
demonstration  to farmers of  Pottangi 

108 

40.  26.03.2019 UBKV, 
Pundibari 

Scope  for spices cultivation in 
multistoried cropping Under MIDH 
Scheme 

80 

41.  28.03.2019 DR.YSRHU, 
Chintapalle 

“Seed storage and post harvest 
management in turmeric and ginger”  

30 

 
 



 

103 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

XXI. PUBLICATIONS  
 
Research Publications 
 
Chinthapalle 
Vamshi Krishna S, Sivakumar V, Umajyothi K, Dorajeerao A V D and Umakrishna K 2019 Genetic 

variability, heritability and genetic advance as per cent mean in turmeric (Curcuma longa L.) 
genotypes. Journal of Pharmacognosy and Phytochemistry, 8(1): 1799-1801. 

Vamshi Krishna S, Sivakumar V, Umajyothi K, Dorajeerao A V D and Umakrishna K 2019 Performance of 
Turmeric (Curcuma longa L.) Genotypes for Growth and Yield under High Altitude and Tribal Zone 
of Andhra Pradesh. International Journal of Current Microbiology and Applied Sciences, 8(2):156-
162. 

Vamshi Krishna S, Sivakumar V, Umajyothi K, Dorajeerao A V D and Umakrishna K 2019 Evaluation of 
turmeric (Curcuma longa L.) genotypes for yield and quality characters under high altitude and 
tribal zone of Andhra Pradesh. International Journal of Chemical Studies, 7(1): 1480-1483. 

Coimbatore 
Arunkumar K, Jegadeeswari V & Ushamalini C 2019 Seed priming technology in spice crops. Journal of 

Phytology, 11:21-24. 
Aswathi S, Ushamalini C & Arunkumar K 2019 Induction of plant defence mechanism by effective isolate 

of Bacillus subtillus in coriander. International Journal of Chemical Studies, 7:324-328. 
Ushamalini C, Arunkumar K & Mohanalakshmi M 2019 Beneficial microbial application for the 

management of ginger rhizome rot. Pharmacognosy and Phytochemistry, 8(2): 430-432.  
Vinothini V, Senthamizh Selvi B, Balakrishnan S & Muthuraghavan R 2018 Studies on variability and 

genetic components of yield and quality traits in turmeric (Curcuma longa L.). Electronic Journal of 
Plant Breeding, 9(3):1060-1066. 

Dapoli 
Gowda R R, Kulkarni M M, Pawar G D, Khandekar R G, Padje V V, Borkar P G, Kasture M C, Shirke V V, 

Parulekar Y R & Dhekale J S 2019 Offseason availability of underutilized leafy vegetables available 
in konkan region by dehydration. pp:196. 

Khandekar R G, Maheswarappa and Sanap P B 2018 Intercropping of spices in coconut garden-A success 
story in Maharashtra. Indian Coconut Journal, 4-5. 

Khandekar R G, Pethe U B, Gevmore J P, Rema J & Salvi B R 2018 Konkan sanyukta- The new nutmeg 
variant making waves. Spice India, 4-5. 

Khandekar R G, Howankar P M, Pethe U B, Rane J, Krishnamorthy B, Salvi B R & Nirmal Baby K 2019 
Konkan Cassia New Variety of cassia (Cinnamamum cassia), pp: 340. 

Mohite S S, Khandekar R G, Waghmare J A, Warang O S. 2018 Response of single node rumer cuttings 
salvi of black pepper to rooting in plug trays. A method to save the potting media in black pepper 
nursery. A abstract published in 8th Indian Horticultural cansress 2019 dated 7-21 January, 2019 at 
Raipur, India Pg: 43. 

ICRI Gangtok 
Dhanapal K, Remashree A B, Gudade B A, Ashutosh Gautam & Bora S S 2018 Diseases and Pests of Large 

Cardamom and Their Management. Spice India, 31(06):18-24. 
Gudade B A, Aage A B, Subhash Babu , Ashutosh Gautam, Dhanapal K, Bora S S, Remashree A B, 

Raghavendra Singh & Jaibir Tomar 2018. Soil application of Mg, Zn and Mn: Effects on Growth, 
Nutrient Content and Soil Fertility Status of Large Cardamom in North East, India. Indian Journal of 
Hill Farming, 31(1). 

Gudade B A, Aage A B, Subhash Babu, Ashutosh Gautam, Dhanapal K, Bora S S, Remashree A B, 
Raghavendra Singh & Jaibir Tomar 2018 Soil application of Mg, Zn and Mn: Effects on Growth, 
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Nutrient Content and Soil Fertility Status of Large Cardamom in North East, India. Indian Journal of 
Hill Farming, 31(1): 202-206. 

Gudade B A, Ashutosh Gautam, Bora S S, Dhanapal K, Remashree A B, Subhash Babu & Raghavendra 
Singh 2018 Effect of in-situ soil water conservation practices on growth yield of large cardamom at 
North Sikkim. Publication in the XXI Biennial National Symposium of Indian Society of 
Agronomy, 24–26 October, 2018 at MPUAT, Udaipur, Rajasthan, pp. 194-195 (Extended 
Summary). 

आशुतोष  गौतम, बी.ए  .गुड़दे, के  .धनपाल, शशांक  शखेर  बोरा, ए.बी  .रमाश्  एवं  रायल  छेत् 2018  बड़ी  
इलायची: �सिक्क के �कसान� क� आजी�वका का मुख् आधार, फल फूल, नवंबर-�दसंबर ,खडं  39 
(06): 41- 43. 

Guntur 
Sarada C, Giridhar K & Naidu L N 2018 Effect of different shading intensities and genotypes on production 

of leafy coriander in off season. Journal of Research ANGRAU, 46(1):67-71. 
Hisar 
Kumar P, Phor SK, Tehlan SK & Mathur AK 2018 Effect of seed rate and row spacing on growth and yield 

of fenugreek (Trigonella foenum-graecum). Journal of Pharmacognosy and Photochemistry, 7(4): 
93-96. 

Kumar S, Malik, T P & Tehlan S K 2018 Effect of gibberellic acid on growth and seed yield of coriander 
(Coriandrum sativum L.). Int. J. Curr. Microbiol. App. Sci. 7(9): 2558-2566. 

Panigrahi I, Duhan D S, Panghal, V P S, Tehlan S K & Yadav A C 2018 Correlation coefficient analysis 
between yield defining traits of cultivated genotypes of bottle gourd (Lagenaria siceraria (Mol.) 
Stdl). Journal of Pharmacognosy and Photochemistry, 7(2): 1378-1380. 

Talugu R K, Tehlan S K, Kumar M & Mamtha N C 2018 Variability studies on yield and yield attributing 
characters in fennel (Foeniculum vulgare L.). Int. J. Pure App. Biosci.6 (5): 954-959.  

Telugu R K, Tehlan S K, Srikanth M & Mamtha N C 2019 Mean performance of fifty genotypes of fennel 
(Foeniculum vulgare L.) for yield and yield attributing traits. Int. J. Curr. Microbiol. App. Sci.8 (1): 
387-392. 

Yadav P, Tehlan S K & Deswal S 2018 Assessment of genetic divergence in fenugreek (Trigonella foenum-
graecum L.) based on biological characters. Journal of Pharmacognosy and Photochemistry, 7(2): 
1257-1260. 

Yadav P, Tehlan S K & Kumar M 2018 Genetic variability and association analysis for seed yield and its 
components in fenugreek (Trigonella foenum-graecum L.). Indian Journal of Genetics and Plant 
Breeding 78 (2): 275-278. 

Jagudan 
Amin A M, Patel N R, Patel J R, Patel H B & Amin A U 2018 Bio–efficacy of Nativo (Tebuconazole 50%+ 

Trifloxystrobin 25%) against Alternaria blight and powdery mildew diseases of cumin. International 
Journal of Seed Spices 8(2):61-63. 

Patel D G, Patel H B, Chauhan Surbhi & Patel A M 2018  Genetic variability studt in Fennel (Foeniculum 
valgare Mill). Int. J. Curr. Microbiol. App. Sci. 7(11): 2403-2406. 

Patel HB, Patel NR & Amin AM 2018 Evaluation of cumin genotypes suitable for timely and late sown 
conditions. Int. J. Curr. Microbiol. App. Sci 7(8): 3756-3759. 

Patel J R, Patel N R, Amin A M & Aliya V N 2018 Effect of date of sowing on disease incidence of 
powdery mildewin dill seed and its relation with weather parameters. International J. Seed Spices 
8(1) January 2018:70-73. 

Pathan N P, Jaiman R S, Amin A U & Prajapati B G 2018 First report of scale, Perisopneumon ferox 
Newstead (Monophlebidae: Hemiptera) on Aonla (Emblica officinalis Gaertn.) from Gujarat, India. 
Journal of Entomology and Zoology Studies, 6(4): 1287-1288. 

Prajapati B G, Patel N R & Amin A U 2018 Bio-efficacy of imidacloprid 600FS as seed treatment against 
aphid and thrips in cumin. International Journal of Seed Spices, 8(2), July 2018: 72-76. 
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Jabalpur 
Boori P K, Shivran A C, Meena S & Giana G K 2017 Growth and productivity of fennel (Foeniculum 

vulgare Mill.) as influenced by intercropping with fenugreek (Trigonell foenum-graecum L.) and 
sulphur fertilization. Agricultural Science Digest, 37 (1): 32-36. 

Manohar M S, Shivran A C & Choudhary A 2017 Effect of sulphur and molybdenum on yield attributes, 
yield and economics of fenugreek. Chemical Science Review and Letters, 7 (21): 94-97. 

Sing, R, Shivran A C, Bamboriya J S & Choudhary S 2017 Evaluation of stress mitigating chemicals and 
their response on productivity, profitability and plant nutrient status of coriander (Coriandrum 
sativum L.). Journal of Pharmacognosy and Phytochemistry, 6 (6): 1094-1096. 

Singh A, Singh D, Agarwal V P & Dayanand 2018 Study of variability and heritability in coriander 
(Coriadrum sativum L.) genotypes under limited moisture stress conditions. Journal of Agriculture 
and Ecology, 5:50-55. 

Singh A, Singh D, Dhirendra, Khedar O P & Dayanand 2018 Evaluation of coriander (Coriadrum sativum 
L.) genotypes under normal and limited moisture stress condition. J. Annals of Arid Zone, 
57(1&2):31-35. 

Singh A, Singh D, Khedar O P & Dayanand 2018 Evaluation of coriander (Coriadrum sativum L. 2n=22) 
genotypes under limited moisture stress conditions. Internation J. Seed Spices, 8 (1):41-45. 

Singh R, Shivran A C, Bamboriya S D & Choudhary S 2017 Influence of stress mitigating chemicals on 
growth, yield parameters and quality of coriander (Coriandrum sativum L.). International Journal of 
Chemical Studies, 5 (6): 159-161. 

Singh, Arvind Singh, Dhirendra, Agarwal V P & Dayand 2018 Study of volatile oil content and Biological 
yield in coriander genotypes under normal and limited moisture stress condition. Indian Res. J. 
Genet. & Biotech 10(3):380-386. 

Yadav G, Shivran A C, Boori P K, Jat L, Choudhary K M & Bamboriya S D 2017 Performance of kharif 
pulses and sesame as influenced by intercropping systems and integrated nutrient management. 
International Journal of Chemical Studies, 5 (4): 846-848. 

Kota 
Preeti Verma, Solanki R K, Abhay Dashora & Kakani R K 2019 Genetic variability and correlation analysis 

in Nigella (Nigella sativum L.) assessed in South Eastern Rajasthan. Int. J. Curr. Microbiol. App. 
Sci. 8(3): 1858-64. 

Kumarganj 
Kumar  A,  Maurya V K, Tiwari  D, Yadav G C & Pandey V P 2018 Adarak ek labhakarikadam. 

Purvamchal Kheti Pg: 35-38. 
Maurya  R, Pandey  V P, Yadav S,Yadav S & Verma R K 2018 Evaluation of turmeric (Curcuma longa L) 

genotypes for growth, Yield and quality traits under Northern plains of India. IJCMAS. Pg: 2472-
2477. 

Maurya R, Pandey V P, Yadav S, Singh A & Yadav S 2018 Genetic Variability studies in turmeric 
(Curcuma longa L). International Journal of Chemical Studies, pp:1960-1962. 

Pandey V P & Yadav J K 2018 Haldi ki Achhi Upajkeliye Rogon Ka Prabandhan. Khet Khalihan. pp.4-6. 
Singh D, Pandey V P,  Tripathi V, Maurya P K, Kumar  P & Bajpai R K 2018 Studies on genetic divergence 

in coriander, Jour. of Phar. And Phytochemistry, pp:1867-1869. 
Verma M K, Pandey V P, Singh D, Kumar S & Kumar P (2018). Studies on genetic variability in germplasm 

of coriander (Coriandrum sativum L.), Jour. of Phar. and Phytochemistry, March, page no. 2490-
2493.  

Vimal V K, Singh P K & Pandey V P 2018 correlation and path coefficient Analysis among the growth, 
quality and yield characters in turmeric. ISSN 0972-5210. Plant Archive, 18(1): 645-651  

Vimal V K, Singh P K & Pandey V P 2018 Asses the genetic diversity for growth yield and quality 
characters among the genotypes of turmeric. Plant Archive, 18(1): 1026-2032. 
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Pampadumpara 
Ashokkumar K, Murugan M, Dhanya M K, Surya R & Kamaraj D 2019 Phytochemical variations among 

four distinct varieties of Indian Cardamom Elettaria cardamomum (L.) Maton. Nat. Prod. Res.   
https://doi.org/10.1080/14786419.2018.1561687   

Ashokkumar K, Pandiyan A, Murugan M, Dhanya M.K, Sathyan T, Sivakumar P,  Surya R & Warkentin T 
D 2019 Profiling bioactive flavonoids and carotenoids in select South Indian Spices and nuts. Nat 
Prod Res. https://doi.org/10.1080/14786419.2018.1557179. 

Aswathy T S, Dhanya M K, Jintu J, Sathyan T, Preethi T T & Murugan M 2018 Effect of biofertilizers and 
organic supplements on the growth of black pepper (Piper nigrum L.) rooted cuttings. 
J. Spices Aromat. Crops. 27(1): 54-58. 

Dhanya M K, Murgan M, Manoj V S, Sathyan T, Surya Raj Ashokkumar K & Aswathy T S. 2018. 
Kalavasthakhadakangalum elam, kurumulaku vilakalile rogakeedangalm. In: 
Kalavasthavyathiyanavm Karshikamekhalayum. Institute of Climate Change Studies. pp: 130-142. 

Dhanya M K, Murugan M, Deepthy K B, Aswathy T S & Sathyan T 2018 Management of Fusarium rot in 
small cardamom. Ind. J. Plant Prot.. 46(1). 

Dhanya M K, Rini. C  R, Ashokkumar  K, Murugan M, Surya  R & Sathyan  T 2019 Bio- intensive 
approaches for management of pests and diseases in small cardamom and black    pepper. In: Bio-
intensive approaches: Application and effectiveness in the management of plant nematodes, insects 
and weeds, Indian Phytopathological Society, Today and Tomorrow Printers and Publishers, Pg: 
549-585. 

Murgan M, Dhanya M K, Sathyan T, Surya Raj Ashokkumar K & Amalu Suresh. 2018. 
Kalavasthavyathiyanavm elam krishiyum. In: Kalavasthavyathiyanavm Karshikamekhalayum. 
Institute of Climate Change Studies. Pg: 124-129. 

Preethy T T, Aswathy T S, Sathyan T, Dhanya M K & Murugan M 18 Performance diversity analysis and 
character association of black pepper (Piper nigrum L.) accessions in the high altitude of Idukki 
district, Kerala. J. Spices Aromat. Crops, 27(1):17-21. 

Sathyan T, Aswathy K Mohanan, Dhanya M K, Aswathy T S, Preethy T T & Murugan M.                          
2018 Impact of pink pigmented facultative methylotrophic bacteria and synthetic materials on small 
cardamom (Elettaria cardamomum Maton.) under drought. The Pharma Innovation, 7(1):01-04. 

Sathyan T,  Dhanya M K , Manoj V S, Aswathy T S, Preethy T T & Murugan M 2018 Population dynamics 
of whitefly (Dialeurodes cardamom David and Subr.) and lacewing bug (Stephanitis typicus DIST.) 
on cardamom in relation to meteorological parameters. J. Insect Sci. 31(1-2): 74-79. 

Pasighat 
Anal P Mariam, Deo C, Sarma P & Warade S D 2018 NDH-98: Promising variety of turmeric for North East 

Hill Region. Accepted for publication in CAU Research Newsletter, Imphal. 
Mariam Anal PS, Deo C & Sarma P 2019 Advances in Spice Production Technology under North East 

Region. Souvenir of Arunachal Agri-Expo, 2019, College of Horticulture and Forestry, Central 
Agricultural University, Pasighat, Arunachal Pradesh. Pp 44-58. 

Pottangi 
Nirmal Babu K & Sial P 2018 Genotype by environment interaction effects  on rhizome yield and quality in 

ginger (Zingiber officinale Rosc.) Peripex – Indian Journal of Res. 7(12):380-384. 
Sial P, Mohanty M R & Behera S 2019 Yield and quality component analysis of Ginger (Zingiber officinale 

Roscoe) in Eastern Ghat High Land Zone of Odisha Peripex-Indian Journal of Research, 8(3):107-
109. 

Raigarh 
Sawargaonkar S L Singh A K & Sahu S 2018 Stability analysis for seed yield and yield attributing traits in 

fennel. Journal of Spices and Aromatic Crops, 27(1):80-86. 

https://doi.org/10.1080/14786419.2018.1561687�
https://doi.org/10.1080/14786419.2018.1557179�
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Sirsi 
Divya Bhat, Hegde N K, Hegde L, Manju M J, Shivakumar KM & Mahantesh P S 2018 Effect of Fortified 

Nursery Media with Bioagents in Nursery Production of Black Pepper (Piper nigrum L.) varieties. 
Int.J.Curr.Microbiol. App.Sci., 7(8): 390-395. 

Divya Bhat, Hegde, N.K., Hegde, L., Manju M J &  Shivakumar K M 2018 Effect of Foliar Nutrition with 
Zinc and Boron on the Performance of Black Pepper (Piper nigrum L.) under Hill Zone (Zone-9) of 
Karnataka, India Int.J.Curr.Microbiol.App.Sci., 7(7): 517-522. 

Laxminarayan Hegde 2019 Kokum (Garcinia indica): Its status, problems and prospects of     cultivation 
and processing. International Journal of Agriculture Sciences, 11(7):8239-41. 

Solan 
Leharwan, Munish, Gupta, Meenu & Shukla, Arti 2018 Effect of temperature and moisture levels on disease 

development of stem gall of coriander. Agri. Sci. Digest 38(4):307-309. 
AICRPS Head Quarters, Kozhikode 
Thomas V P, Sabu M & Muhammed Nissar V A 2019 A new species of Amomum Roxb. (Zingiberaceae) 

from Nagaland, India. Taiwania 64(1): 9-12. 
 

Book Chapters 
 
Chintapalle 
Sivakumar V 2018 Black pepper cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P. 
Sivakumar V 2018 Cardamom cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P. 
Sivakumar V 2018 Coffee cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P. 
Sivakumar V 2018 Ginger cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P. 
Sivakumar V 2018 Turmeric cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P. 
Hisar 
Kumar V, Tehlan, S K and Kumar A 2018 Quality seed production of seed spices. In: Advances in 

Agriculture Sciences (Singh, A.K., Alam, M.D. S., Harish,M.S., Seema, Kumar,V.,Kumar,A. and 
Loyavar, R.C.) Akinik Publications. 

Kumar V, Tehlan, S K and Kumar, S 2018 Post harvest technology and value addition in spices. In: 
Advances in Horticultural Crops (Singh, J.; Nigam, R.; Kumar, A. and Singh, H.) Weser Books, Zittau, 
Germany. 

Jobner 
Dudwal BL & Shivran AC 2018 Crop Diversification and Strategies for Adaptation to Climate change in 

Rainfed areas. In: Sustainable Development for Agriculture and Environment. J. Singh et al. (eds.) 
Published by Anu Books, New Delhi, India 2018. pp. 10-11.  

Solan 
Gupta S K & Gupta Meenu 2018 Diseases of commercial vegetables and their management. In: About 

Diseases of Horticultural Crops, eds, HR Gautam and SK Gupta, Neoti Book Agency Private 
Limited, New Delhi, India, 265-274. 

Gupta S K & Gupta Meenu 2018 Diseases of Vegetables under Protected Cultivation Conditions. Plant 
Disease Research 33(1): 1-14. 

Gupta, Meenu & Vikram, A. 2018 Botanical based formulations for management of diseases of vegetable 
crops. In: Alternative Approaches in Plant Disease Management. Eds. Satish K. Sharma and HR 
Gautam, Neoti Book Agency Private Limited, New Delhi, pp. 474-496. 

 
 

https://www.akinik.com/products/127/20180330-121917-5ABDDDEDC2E1C/RTA-Science%2001-016�


 

108 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

Leaflet/Folder /Booklet /Bulletins   
 
Coimbatore 
Balakrishnan S, Shoba N, Ramar A, Mohanalakshmi M, Ushamalini C, Jegadeeswari V, Senthamizh Selvi B 

& Pugalendhi L 2019 Curry leaf – Production technology. Pg: 1-17. 
Balakrishnan S, Shoba N, Ramar A, Mohanalakshmi M, Ushamalini C, Jegadeeswari V, Senthamizh Selvi B 

& Pugalendhi L 2019 Turmeric – Production Technology. Pg:1-31. 
Mudigere 
Shivaprasad M, Ravi C S, Swamy A V, Pavithra  N R, Rashmi C. Ramya T S & Shilpa Malaghan 2018 

Rubbernalli Anthara beleyagi elakki. 
Shivaprasad M, Ravi C S, Swamy A V, Rashmi C, Pavithra N R, Ramya T S & Shilpa Malaghan 2018 Four 

Decades of Cardamom Research at AICRP (S).  
Shivaprasad M, Ravi C S, Swamy A V, Shilpa Malaghan, Ramya T S, Pavithra N R &7 Rashmi C 2018 

Dashakagala Elakki Sadane. 
Solan 
Gupta Meenu & Sharma AK 2018 Diagnosis and Management of Diseases of Spice Crops in Himachal 

Pradesh. Published by AICRP on Spices, ICAR, New Delhi and Dept. of Vegetable Science, UHF, 
Nauni, Pg: 1-33. 

 
Popular Article  
 
Chintapalli 
Sivakumar V & Mallikarjuna Rao 2018 Adhunika Paddatulalo Allam Saagu. Annadaatha, April, Pg: 18-20. 
Dapoli 
Khandekar R G and Kulkarni Krishi Jagran Masik M M  2018  Kokamachi Lagwad ani Jati 2018 in marathi- 

Pg:1-5. 
Khandekar R G and Kulkarni Krishi Jagran Masik M M  2018 Kharip Hangamat Kanda Pikanchi Lagwad  

Pg: 6-7. 
Sanand 
T T Patel, J P Bhatt, D R Patidar & G. A. Patel 2019 Beej-masala pakoni vaigyanik kheti padhati (Gujarati 

Language). 
Solan 
Meenu Gupta 2018  Bacterial wilt – an emerging disease in ginger. Technology Notes- Himalayan 

Phytopathological Society, Dr YS Parmar university of Horticulture & Forestry, Nauni, 1(1): 7. 
Gupta, Meenu. 2018. Pink root of garlic in Himachal Pradesh. Indian Phytopathological Newsletter 1(4): 4. 
Meenu Gupta and Shalini Verma. 2018. Jalvaayu Parivartan ka Krishi tatha rogon par prabhav. Zigyasa 

Vigyan Patrika (submitted). 
Guntur 
Sarada, C., Giridhar, K., Hariprasad Rao, N., Naram Naidu, L., Venkata Ramana, C., Rajani, Ambati., 

Vijayalakshmi, T. and K. Sireesha. Lam udyana parishodhana stahanam nundi vidudalaina nutana 
vangadalu. Rytunestam, December, 2018. 

Kumarganj 
Kumar S, Pandey V P, Singh D & Kumar P 2018 Adarak ki Vaigyanik kheti. Krishi Bharti, Pg: 8-10. 
Kumar S, Singh  D & Pandey  V P  2019 Guno Se ParipurnAdrak, KrishakAradhana, Pg: 11. 
Kumar S, Singh D & Pandey V P 2019 ApnePuraneBagicheko de NayaJivan, Madhya Bharat Krishak 

Bharti. Pg: 27. 
Kumar S, Singh D & Pandey V P 2019 Patta Gobhi ki Jaivik Kheti, KrishakAradhana, pp. 2. 
Pandey V P, Singh D, Kumar S & Kumar P 2018 Haldi ki Vaigyanik kheti. Purvanchal kheti, Pg: 16-17. 
Singh D, Kumar S & Pandey V P 2019 Swasth Sabjiya, Swasth Jivan, Madhya Bharat Krishak Bharti. Pg: 

16. 
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Publications in Seminar/Confrence/Abstract/Symposium 
 
Ambalavayal 
Ajith Kumar K, Renjan B Shajeesh Jan 2019 Organised AICRP on Spices SCSP Training programme  for 

SC  farmers , RARS , Ambalavayal. 
Ajith Kumar K, Shajeesh Jan, Renjan B 2019 Facilitated organizing MIDH-“Sugandhi 2019”, RARS, 

Ambalavayal. 
Renjan B 2018 Attended one day workshop “Child development through horticultural therapy”, Govt. guest 

house, Vazhuthakkad, Thiruvananthapuram. 
Renjan B 2019 Presented paper “History of meteorological alterations and peasant life since 1990”, NMSM, 

Govt. college, Kalpetta, Wayanad). 
Jabalpur 
National Seminar on “Advances and Challenges in Horticulture” was organized by  Jawaharlal Nehru Krishi 

Vishwa Vidyalaya, Jabalpur in collaboration with Department of Horticulture and Food Processing, 
Govt. of Madhya Pradesh during February 26-27, 2019 at College of Agriculture, Jabalpur.  

Jobner 
Dhirendra Singh, D K Gothwal, A C Shivran & Girdhari Lal Kumawat 2019. Plant Genetic Resources in 

Seed Spices. Presented in State Level Seminar on Clean and Safe Production of Seed Spices for 
Enhancing Farmers Income. Organized by NRCSS, Tabiji-Ajmer during 27-28 March, 2019.  

Gothwal D K, Shivran A C &Sh Kumawat G L 2018 Annual Workshop of AICRP on Spices at Nauni 
(Himachal Pradesh) . Organized by AICRP on Spices at Nauni, H.P during Four Days/ 03-06 Oct 
2018. 

Shivran A C 2018 XXI Biennial National Symposium on “Doubling Farmers’ Income Through Agronomic 
Interventions Under Changing Scenario”. Organized by MPUA&T, Udaipur, Rajasthan during Three 
Days/24th - 26th  Oct 2018. 

Kumawat G L 2018. Election Duty as Executive magistrate, Flying Squared, State Legislation Election-2018. 
Organized  by R.O, Bassi, Jaipur during 59 days/11.10.2018-08.12.2018. 

Dhirendra Singh & Shivran A C 2019. State level seminar on “Clean and safe production of seed spices for 
enhancing farmers’ income”. Organized by ICAR-NRCSS, Ajmer during 27th-28th March, 2019. 

Pampadumpara 
Sathyan T, Dhanya M K, Aswathy T S, Murugan M and Ambika Menon R 2018 Evaluation of biocontrol 

agents and chemical nematicides on the management of nematode pest of small cardamom’. 
Abstract of symposium on Zoology congress 2018, Palayamnkotti, Tamil Nadu.pp 67. 

Sathyan T, Dhanya M K, Manoj V S, Aswathy T S and Murugan M 2018 Influence of meteorological 
parameters on the population dynamics of mealy bugs (Ferrisia virgata) in black pepper. Extended 
Abstract of International conference on biocontrol and sustainable insect pest management.500-502. 

Murugan M 2018 Impact of climate change in cardamom cultivation In: Krishnamurthy K S, Biju C N, 
Prasad D, Senthil Kumar C M, Kandiannan K, Maiti C S, Pauline Alila, Akali Sema, Aviboli 
Zhimomi & Nirmal Babu K (Eds) .2018. Souvenir and Abstracts, National Symposium on Spices 
and Aromatic Crops (SYMSAC IX): Spices for doubling farmer’s income. Indian Society for 
Spices, Kozhikode, Kerala, India.pp 130-135. 

Murugan M, Dhanya M K, Sathyan T, & Aswathy T S 2018 Empirical evidences on the ecological nexus of 
the tropical cardamom production system In: Krishnamurthy K S, Biju C N, Prasad D, Senthil 
Kumar C M, Kandiannan K, Maiti C S, Pauline Alila, Akali Sema, Aviboli Zhimomi & Nirmal 
Babu K (Eds) .2018. Souvenir and Abstracts, National Symposium on Spices and Aromatic Crops 
(SYMSAC IX): Spices for doubling farmer’s income. Indian Society for Spices, Kozhikode 

Panniyur 
Laya P K, Yamini Varma C K, Nusrath Beegum C H, Anita Cherian K, Beena S, Mohamed Anees, Rashmi 

C R and Rajeshkumar P P 2018 Physiological characterisation and standardization of culture 
medium for Ophiocordyceps neovolkiana (Kobayasi) from Kerala, India International Conference 
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on “Role of Soil and Plant Health in Achieving Sustainable Development Goals” at Bangkok, 
Thailand, November 21-25, 2018.  organized  by Indian Phytopathological Society Asia- Pacific 
Association of Agricultural Research Institutions and Dept. of Agriculture, Bangkok, Thailand 

Yamini Varma C K,   Mohamed Anees M, Rashmi C R 2018 Muhammad Suhaib Ismayil. M 2018 Bio safety 
in the mass multiplication of the fungal biocontrol agent, Trichoderma National Symposium on 
“Cutting edge approaches for sustainable plant disease management and ensuring farmers’ profit  by 
Indian Phytopathological Society (South zone) at ICAR-National Research Centre for Banana,  
Tiruchirapalli, Tamil Nadu. December 21 to 23rd, 2018. 

Laya P K, Yamini Varma C K, Anita Cherian  K, Beena S, Mohammed Anees M and Rashmi C R 
2018Isolation and molecular characterization of the mysterious caterpiller fungus Ophiocordyceps 
neovolkiana from Kasargod district of Kerala. National Symposium on “Cutting edge approaches for 
sustainable plant disease management and ensuring farmers’ profit” by Indian Phytopathological 
Society (South zone) at ICAR-National Research Centre for Banana,  Tiruchirapalli, Tamil Nadu. 
December 21 to 23rd, 2018. 

Solan 
Meenu Gupta  2018 XXIX Workshop of ICAR- All India Coordinated Research Project on Spices organized 

by ICAR- IISR  and Dr YS Parmar University of Horticulture and Forestry, Nauni, Solan HP, Dr YS 
Parmar University of Horticulture and Forestry, Nauni, Solan HP  03-6 October, 2018 

Pasighat 
Anal Mariam P S, Vikash Kumar Singh &  Pandey A K 2018 Performance of turmeric genotypes in 

Arunachal Pradesh for yield and quality. The National Symposiun on Spices and Aromatic  Pp.70. 
(dated 15-17.03.2018 at SASRD, Nagaland University, Medziphema). 

Raigarh 
Singh A K, Shrikant Sawargaonkar, Sandipa Paikara  & Paraye P M 2019 Survey for identification  of 

disease  causing  organism , screening of  local germplasm  and management of  Colletotrichum  leaf 
spot of turmeric  by new generation fungicides. Poster Presentadin8th  Indian  Horticulture Congress 
2019 “ Shaping  future of Indian Horticulture “ at IGKV, Raipur , Chhattiisgarh. 

Sawargaonkar S L, Singh A K, Sandipa Paikara  & Paraye P M 2019 Performance  of turmeric  genotype  in 
Chhattisgarh  for  yield and  attributing traits. Poster Presented in 8th  Indian  Horticulture Congress 
2019 “ Shaping  future of Indian Horticulture “ at IGKV, Raipur , Chhattiisgarh. 

Swargaonkar S L, Singh A K & Sahu S 2018 Identification of Water-logging Tolerant Genotypes in 
Turmeric for Chhattisgarh  for National Symposium on Spices and Aromatic crops(SYMSAC -  IX) 
will  be held at School of  Agricultural Science & Rural Development (SASRD) at Nagaland 
University, Medziphema Campus Nagaland during 15-17 March 2018. 

Singh A K attended and oral presentation  on  71 st  Annual meeting  of Indian Phytopathological Society  
and  National Symposium “ Recent Challenges and opportunities  in Sustainable  Plant Health 
Management  February  26-28 , 2019 “  Effect of  Plant growth  promoting Rhizobcateria ( PGPR)  
bio- capsule  on growth yield,  and foliage  disease suppression  in turmeric ( Curcuma longa L.) 
Under field condition at    Banaras Hindu University, Varanasi. 

ICRI Gangtok 
Swargaonkar S L, Singh A K & Sahu S 2018 Identification of Water-logging Tolerant Genotypes in 

Turmeric for Chhattisgarh  for National Symposium on Spices and Aromatic crops (SYMSAC -  IX) 
will  be held at School of  Agricultural Science & Rural Development (SASRD) at Nagaland 
University, Medziphema Campus Nagaland during 15-17 March 2018. 

Gudade B A, Ashutosh Gautam, Bora S S,  Dhanapal K &  Rema Shree A B 2018. Effects of Soil 
Application of Mg, Zn and Mn on Growth and Yield of Large Cardamom (Amomum subulatum 
Roxburgh) .Publication in the International Symposium on “Advancement in Soil, Water and Plant 
Nutrition Research (ISSWPNR-2018)” from 02 to 03 November, 2018 at College of Agriculture 
Nagpur, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Maharashtra, India. 
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Gudade B A, Ashutosh Gautam, Bora S S &  Rema Shree A B 2018. Effects of Soil Application of Mg, Zn 
and Mn on Growth and Yield of Large Cardamom (Amomum subulatum Roxburgh) published in the 
International Symposium on “Advancement in Soil, Water and Plant Nutrition Research 
(ISSWPNR-2018)” organized by International Plant Nutrition Institute, South Asia Program, USA 
and Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Maharashtra, India at Nagpur, M.S. during 02-03 
November, 2018 pp. 89-90. 

Dapoli  
Rathod R R, Khandekar  R G, Suryawanshi A P, Bhagwat R G, Pethe U P, Sawant U K, Joshi M S, Kadam J 

J & Shirke G D 2018 Reactions of Turmeric Varieties against Diseases of collectotrichum leaf spot 
and pythium Rhizome Rot. Abstracts published in 12th National symposium on costal agriculture, 
Boosting production potential under stressed Environment 18th September- 1st October 2018 Pg:  46. 

Rathod R R, Khandekar R G, Suryawanshi A P, Bhagwat R G, Pethe U P, Sawant U K, Joshi M S, Kadam J 
J & Shirke G D 2018 Study on field screening of Ginger varieties against phyllosticta leaf spot and 
pythium Rhizome Rot Diseases abstracts published in 12th National symposium on Costal 
Agriculture, Boosting production potential under stressed Environment 28th September - 1st October 
2018, Pg:46. 

Jagudan 
Prajapati B G & Amin A U 2018 Eco-friendly management of sucking insect pests infesting cumin. 

Proceedings of SYMSAC-IX on spices for doubling farmer’s income held at SASRD, Medziphema, 
Nagaland during March 15-17, 2018. Pg: 185-186.     
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XXII. Awards and Recognitions 

 
ICAR- Chaudhary Devi Lal Outstanding AICRP   
ICAR-Chaudhary Devi Lal Outstanding AICRP Award (2017-18) was awarded to AICRP on 
Spices, Kozhikode. Pepper Research Station, Panniyur (KAU), Kerala was awarded the best 
AICRP centre under spices. 
 

 
Dr. K. Nirmal Babu, Project Coordinator (Spices) and Director, ICAR-IISR, Kozhikode receiving 

ICAR-Chaudhary Devi Lal Outstanding AICRP centre award 
  
Recognition 
Dr. Ajith P. M received a certificate of appreciation for being the Principal Breeder of the new 
black pepper variety Panniyur 9 from Hon. Minister for Industries, Sports and Youth Affairs, Govt. 
of Kerala on 26/5/18 
Mr. Ashutosh Gautam, Scientist-B (Crop Improvement) has been awarded the certificate for 
Intellectual property (IP) by World Intellectual Property Organization Academy (WIPO Academy), 
Geneva, Switzerland. 
Mr. Ashutosh Gautam has been nominated as member of editorial boards of following journals,  

a)   Acta Scientific Agriculture published by AS International Open Library.  
b) International Journal of Agricultural Research, Sustainability and Food Security 
published by Academia Scholarly Journals. 

 
Oral / Poster Presentation Awards 
Ajit Kumar Singh, Shrikant Sawargaonkar, Sandip Paikara & P M Paraye 2018 Survey, etiology, 

screening of local germplasm, management of Taphrina leaf blotch ( Taphrina  maculans 
Butler) of turmeric  by new generation fungicides  and validation under farmers fields. 
Special   national symposium   on extension Plant Pathology: sept.25-26, September 2018 
pp.91-92 (Best oral presentataion). 

Jha A K, Deshmukh N A, Verma V K, Rymbai H, Assumi S r, Devi M B & Talang H D 2018 
Developing spice business in NE region focus: Doubling farmer’s income In. National 
Symposium on Spices and Aromatic Crops (SYMSAC IX): Spices for doubling farmer’s 
income, held at SASRD, Nagaland on 15 March 2018 (Best Poster Presentation). 
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XXIII. STAFF POSITION 
 
Project Coordinator’s Office 

1. Project Coordinator : Dr. K. Nirmal Babu 
2. Principal Scientist (Agronomy) : Dr. K. Kandiannan 
3. Scientist (SPMAP) : Dr. Sharon Aravind 
4. Technical Officer : Dr. E. Radha 
5. Personal Assistant : Vacant 
6. Skilled Supporting Staff : Vacant 

 
Coordinating Centres 
1.  Cardamom Research Station, KAU, Pampadumpara 

1. Asst.Professor  (Soil Scientist) : Dr.M.Murugan 
2. Associate Professor (Agronomy/Horticulture) : Dr. Nimisha Mathews 
3. Laboratory Assistant Gr. II : Mr. R.Anil Kumar  
4. Peon  : Mr. Shinoj Antony  

2.  Pepper Research Station, KAU, Panniyur 
1. Asst. Professor/ Jr. Breeder  (Pl. Breeding) : Dr. P. M. Ajith 
2. Associate Professor (Plant Pathology)    : Dr. C K, Yamini Varma 
3. Asst. Professor (Agronomy/Horticulture) : Dr. C.K. Airina 
4. Farm Manager Gr II  : On daily wages 
5. Lab Asst. Gr.III : Mr. K. Rajeev 

3.  Horticultural Research Station (UAHS), ZAHRS, Mudigere 
1. Associate Professor (Agronomy) : Dr. M. Shivaprasad 
2. Technical Assistant : Vacant 

4.  Horticultural Research Station (UHS), Sirsi  
1. Professor (Horticulture) : Dr. Laxminarayan Hegde 
2. Associate Professor (Plant Pathology) : Mr. A. Prashantha 
3. Technical Assistant : Sri. Santosh Kumar Bommanagi 

5. Horticultural Research Station (TNAU), Yercaud 
1. Jr.Breeder (Horticulture) : Dr. M. Anand 
2. Jr. Breeder (Horticulture) : Dr. P. Arul Arasu 
3. Jr. Breeder (Horticulture) : Dr. P. Arul Arasu 
4.  Lab Assistant : Mrs. K. Leela 

6.  Department of Spices & Plantation Crops, TNAU, Coimbatore 
1. Breeder (Horticulture) : Dr. B. Senthamizh Selvi 
2. Jr. Pathologist (Pathology) : Dr. S.Sundravadana 
3. Agricultural Assistant : Th. R. Swaminathan 

7. Turmeric Research Station (SKLTSHU), Kammarapally 
1.   Scientist (Plant Pathology) : Dr. B. Mahender 
2.   Jr. Horticulturist : Dr.P.Srinivas 
3.   Technical Assistant : K Vijaya Kumar 
4.  AEO : Vacant 

8.  Horticultural Research Station (Dr.YSR Horticultural University), Chintapalle 
1.   Senior Scientist (Horticulture) : Dr V. Siva Kumar 
2.   Technical Assistant : Vacant (Contract basis) 



 

114 | P a g e  ICAR-AICRPS Annual Report 2018-19 

Winner of Chaudhary Devi Lal outstanding AICRP award for the year 2017-18 

  9.  Horticultural Research Station (Dr.YSR Horticultural University), Guntur 
1.   Jr. Breeder (Horticulture) : Dr. K. Giridhar 
2.   Horticulturist : Dr. N. Hariprasad Rao 
3.   Technical Assistant  : Vacant 

10.  Department of Vegetable Crops (Dr. YSPUHF), Solan 
1.  Jr. Pathologist : Dr. Meenu Gupta 
2.  Jr. Biochemist : Dr. Vipin Sharma 
3. Field Assistant : Mr. Jogindhar Bansal            

11. High Altitude Research Station (OUAT), Pottangi 
1. Sr. Breeder & Officer-in-charge : Dr. Parshuram Sial 
2. Technical Assistant : Vacant 

12. Department of Genetics and Plant Breeding, SKN College of Agriculture (SKNAU), Jobner 
1. Sr. Breeder : Dr. Dhirendra Singh  
2. Junior Pathologist : Sh. G. L. Kumawat 
3. Agronomist : Dr. A. C. Shivran 
4. Junior Technical Assistant : Sh. S. R. Kumawat 

13.  Centre for Research on Seed Spices (SDAU), Jagudan 
1. Assoc. Research Scientist (Plant Pathology) : Dr. N.R. Patel  
2. Asst.  Research Scientist (Plant Breeding) : Dr. Surabhi S. Chauahn 
3. Agril. Asst. (HG) : Kum. Rekha Chaudhari 

14. Department of Vegetable Crops, CCS HAU, Hisar 
1. Junior Pathologist  : Dr. Suresh Tehlan 
2. Horticulturist (Olericulture) : Dr. T. P. Malik     

15. Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi 
1. Horticulturist : Dr. C. Mukhin 
2. Jr. Pathologist : Dr. A. K. Mishra 
3. Technical Assistant : Sh. A. N. Mishra 

16. Department of Vegetable Science (NDUAT), Kumarganj 
1. Horticulturist : Dr. V. P. Pandey 
2. Jr. Pathologist : Dr. S.K.Singh 
3. Tech. Asst. : Sh. R.K.Gupta 

17. Department of Horticulture (UBKV), Pundibari 
       1.  Horticulturist : Dr. Suchan Dutta 

2.  Jr. Pathologist : Dr. Anamika Debnath 
       3.  Technical Assistant : Sh. Murari Krishna Roy  
18. Department of Horticulture (Dr. BSKKV), Dapoli 

1. Jr. Breeder : Dr. J. P. Devmore 
2. Technical Assistant : Shri. R.G. Nachare 

19. College of Agriculture and Research Station, IGKV, Raigarh 
      1   Jr. Pathologist : Dr. Ajit Kumar Singh 
      2.  Jr. Breeder : Dr. Shrikant Laxmikant Swargaonkar 
      3.  Technical Assistant : Mr. D. S. Kshatri 
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XXIV. TRAINING AND CAPACITY BUILDING 

 
Trainings attended by the Staff of AICRPS 
 

S. No Name and Designation Details of training Venue Duration 
1. Dr. B. Renjan Soil, plant and field 

health management in 
spice garden 

RARS, 
Ambalavayal 

07.03.2019 

2. Dr. M. Murugan Quality of spices and 
pesticides 

District Industrial 
Centre, Kattapana 

02.11.2018 

3. Dr. M. Palanikumar The demo on web 
science and reference 
management training  

ADAC&RI, Trichy 11.12.2018 

4. Dr. Laxminarayan 
Hegde 

ICAR-CAFT training 
programme 

College of 
Horticulture, Sirsi 

03.12.2018 to  
23. 12. 2018 

5. Dr. Dr. J.P. Devmore Mutation breeding for 
crop improvement 

BARC, Mumbai & 
Regional 
Agricultural 
Research Station, 
Karjat, Dr. B. S. 
Konkan Krishi 
Vidyapeeth 

26.11.2018 to 
01.12.2018 

6. Dr. V. Sivakumar National training 
programme on 
entrepreneurship 
management & 
development 

Ahmedabad 3.12.2018 to 
14.12.2018 

7. Dr. B. Senthamizh Selvi One day training on 
automated agro advisory 
- web cum mobile app 

TNAU, Coimbatore 15.02.2019 
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XXV. AICRPS CENTRE WISE BUDGET 2018-2019 
 

Regular centre Salary TA RC Tech.
A 

Total 
RC 

Works Total Grand 

ICAR State ICAR State ICAR State ICAR ICAR ICAR State ICAR State Total 
Pampadumpara (KAU) 17.13 5.17 0.5 0.17 1.50 0.50 0.1 1.6 - - 19.23 6.41 25.64 
Panniyur (KAU) 26.39 8.79 1.5 0.5 3.50 1.17 0.1 3.6 - - 31.49 10.5 41.99 
Mudigere (UAHS) 17.53 5.84 0.5 0.17 1.50 0.50 0.1 1.6 - - 19.63 6.54 26.17 
Sirsi (UHS) 29.02 9.67 1.0 0.34 4.00 0.84 0.1 4.1 - - 34.12 11.37 45.49 
Yercaud (TNAU) 19.29 6.43 0.5 0.17 1.50 0.50 0.1 1.6 - - 21.39 7.13 28.52 
Coimbatore (TNAU) 22.72 7.57 1.0 0.34 3.79 1.00 0.1 3.89 - - 27.61 9.20 36.81 
Chintapalli 
(Dr.YSRHU)-TSP 

10.12 3.37 0.5 0.17 7.47 0.50 0.1 7.57 - - 18.19 6.06 24.25 

Kamarpally 
(SKLTSHU) 

24.72 8.24 0.5 0.17 4.50 0.84 0.1 4.6 - - 29.82 9.94 39.76 

Guntur (Dr.YSRHU) 24.15 8.05 1.0 0.34 2.50 0.84 0.2 2.7 - - 27.85 9.28 37.13 
Solan (YSPUHF) 13.16 4.38 0.5 0.17 1.81 0.50 0.1 1.91 - - 15.57 5.19 20.76 
Pottangi (OUAT) -TSP 9.93 3.31 0.5 0.17 10.17 0.50 0.1 10.27 - - 20.7 6.9 27.6 
Jobner (SKNAU) 77.33 25.78 1.5 0.5 4.00 1.34 0.1 4.1 - - 82.93 27.64 110.57 
Jagudan (SDAU) 30.05 10.02 1.0 0.34 3.00 1.00 0.1 3.1 - - 34.15 11.38 45.53 
Hisar (HAU) 32.82 10.94 1.0 0.34 3.00 1.00 0.1 3.1 - - 36.92 12.31 49.23 
Dholi (RAU)   1.0 0.34 3.43 1.00 0.1 3.53 - - 4.53 1.51 6.04 
Kumarganj (NDUAT) 12.92 4.3 1.0 0.34 6.00 0.84 0.1 6.1 - - 20.02 6.67 26.69 
Pundibari (UBKVV) 23.16 7.72 1.0 0.34 3.50 0.84 0.1 3.6 - - 27.76 9.25 37.01 
Dapoli (KKV) 26.87 8.96 1.0 0.34 2.50 0.84 0.1 2.6 - - 30.47 10.16 40.63 
Raigarh (IGKVV)-TSP 28.69 9.56 1.0 0.34 7.86 0.84 0.1 7.96 - - 37.65 12.55 50.2 
Total 446.00 148.67 16.5 5.59 75.53 15.39 2.00 77.53 - - 540.03 199.22 720.02 

Coopting Centers 
Ambalavayal (KAU) - - 0.5 0.17 1.44 0.65 0 1.44 - - 1.94 0.65 2.59 
Pechiparai (TNAU) - - 0.5 0.17 0.63 0.38 0 0.63 - - 1.13 0.38 1.51 
Gangtok (ICRI)-NEH - - 0.5 0.17 5.00 1.84 0 5.0 - - 5.5 1.83 7.33 
Sakleshpur (ICRI) - - 0.5 0.17 2.00 0.84 0 2.0 - - 2.5 0.83 3.33 
Myladumpara (ICRI) - - 0.5 0.17 2.00 0.84 0 2.0 - - 2.5 0.83 3.33 
ICAR RC NEHR, 
Barapani-NEH 

- - 0.5 0.17 2.76 1.08 0 2.76 - - 3.26 1.09 4.35 

ICAR RC NEHR, 
Mizoram-NEH 

- - 0.5 0.17 1.29 0.60 0 1.29 - - 1.79 0.6 2.39 

ICAR RC NEHR, 
Gangtok-NEH 

- - 0.5 0.17 6.0 2.17 0 6.0 - - 6.5 2.17 8.67 

Nagaland (AU) - - 0.5 0.17 3.99 1.49 0 3.99 - - 4.49 1.49 5.98 
Kahikuchi (AAU) - - 0.5 0.17 4.00 1.5 0 4.0 - - 4.5 1.5 6.0 
Pasighat (KAU)-NEH - - 0.5 0.17 13.72 4.57 0 13.72 - - 14.22 4.74 18.96 
Total - - 5.5 1.87 42.83 15.96 0 42.83 - - 48.33 16.11 64.44 

Voluntary Center 
Pantnagar (GBPUAT) - - 0.5 0.17 1.03 0.5 0 1.03 - - 1.53 0.51 2.04 
Kanke (BIRSAAU) - - 0.5 0.17 0.15 0.22 0 0.15 - - 0.65 0.22 0.87 
Kalyani (BCKVV) - - 0.5 0.17 2.01 0.84 0 2.01 - - 2.51 0.84 3.35 
Kota - - 0.5 0.17 1.48 0.68 0 1.48 - - 1.98 0.66 2.64 
Navasari (NAU) - - 0.5 0.17 0.65 0.37 0 0.65 - - 1.15 0.39 1.54 
Jabalpur (JNKV) - - 0.5 0.17 1.42 0.68 0 1.42 - - 1.92 0.64 2.56 
Mandor - - 0.5 0.17 0.89 0.47 0 0.89 - - 1.39 0.47 1.86 
Sanand - - 0.5 0.17 1.50 0.68 0 1.5 - - 2.0 0.67 2.67 
Total - - 4.0 1.36 9.13 4.44 0 9.13 - - 13.13 4.4 17.53 

Project Mode 
Thrissur - -     0 2.0 - - 2.0 0.67 2.67 
SRS Pampore - -     0 2.0 - - 2.0 0.67 2.67 
Total - -     0 4.0 - - 4.0 1.33 5.33 
Workshop release - -     0 0.77 - - 0.77 0 0.77 
Seed spices 
monitoring-NRCSS 

- -     0 1.5 - - 1.5 0 1.5 

Total 446.00 148.67 26.00 8.82 127.49 35.79 2.00 135.76 - - 607.76 221.06 809.59 
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XXVI. WEATHER DATA 
 
 

PANNIYUR                                                                                                                  PAMPADUMPARA 

Month Rain Fall 
(mm) 

No. of 
Rainy 
days 

Temperature ( oC) 
RH (%) Rain Fall 

(mm) 
No. of 

Rainy days 

Temperature ( oC) 

Max. Min. Max. Min. 
Apr-18 33.40 3 37.35 26.43 90.03 23.15 8 24.88 23.15 
May-18 264.70 13 35.36 25.96 90.22 21.85 17 23.61 21.85 
Jun-18 956.90 27 30.87 26.01 90.40 19.48 24 21.16 19.48 
Jul-18 1772.80 31 30.21 25.23 91.77 18.69 27 20.27 18.69 
Aug-18 824.60 29 30.44 24.97 99.52 19.01 23 20.74 19.01 
Sep-18 34.00 4 33.45 23.95 90.63 21.40 9 22.78 21.4 
Oct-18 311.02 17 33.85 24.44 90.35 20.64 20 22.16 20.64 
Nov-18 43.60 5 34.55 23.90 91.77 20.30 13 21.58 20.3 
Dec-18 21.00 2 34.24 23.36 91.87 20.08 1 21.37 20.08 
Jan-19 - - 35.32 20.80 91.09 15.58 0 20.01 15.58 
Feb-19 - - 37.29 22.68 92.29 13.21 2 22.58 13.21 
Mar-19   37.95 24.76 92.83 15.01 3 24.32 15.01 
COIMBATORE YERCAUD 

Month Rain Fall 
(mm) 

No. of 
Rainy 
days 

Temperature( oC) RH (%) Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

RH 
(%) 

 

Temperature ( oC) 

Max. Min. I II Max. Min 

Apr-18 45.40 5 24.80 35.50 84 58 7.76 3 75.6 22.5 21.3 
May-18 259.00 12 23.50 32.80 88 61 8.18 14 78.9 23.0 21.5 
Jun-18 54.00 7 23.70 30.30 84 67 10.86 11 90.5 22.7 21.2 
Jul-18 73.40 9 23.30 30.30 84 64 13.71 9 95.6 22.7 21.1 
Aug-18 60.40 6 22.90 30.20 85 64 15.60 9 97.10 21.1 19.4 
Sep-18 115.70 7 22.40 32.80 87 53 13.60 13 93.06 22.5 20.9 
Oct-18 151.60 9 21.90 30.40 89 61 11.55 13 89.30 23.2 21.3 
Nov-18 59.10 9 21.50 29.10 89 62 10.30 10 90.60 18.7 17.3 
Dec-18 8.00 2 20.80 30.30 89 53 6.87 4 82.80 18.1 17.1 
Jan-19 0.0 - 17.90 29.90 88 42 20.00 1 73.10 16.3 15.9 
Feb-19 0.0 - 21.40 33.10 85 44 3.00 1 78.10 18.2 17.8 
Mar-19 0.0 - 23.5 35.70 82 41 0 0 58.00 22.7 21.6 
MUDIGERE SIRSI 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) RainFall 
(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) 
 

Max. Min. I II Max. Min. 
Apr-18 2.0 1 31.19 20.32 80.48 71.19 24.20 3 34.6 20.5 86.3 
May-18 0.0 - 31.15 20.35 81.89 68.71 132.80 8 32.8 21.1 88.6 
Jun-18 34.5 3 32.41 20.58 87.80 69.80 458.80 19 28.5 21.4 87.9 
Jul-18 40.8 4 29.43 20.40 69.76 62.70 714.40 26 26.3 21.0 92.5 
Aug-18 158.1 9 27.41 19.96 84.80 58.09 542.00 27 25.7 20.7 92.9 
Sep-18 303.4 22 24.16 20.76 82.06 72.96 89.00 6 29.0 20.2 91.8 
Oct-18 410.2 25 22.83 19.51 84.67 72.03 141.60 7 31.3 19.3 86.4 
Nov-18 393.9 19 23.16 18.38 84.70 61.70 4.60 1 31.1 18.3 82.9 
Dec-18 200 15 25.73 18.60 84.33 45.16 15.00 1 30.4 15.2 84.6 
Jan-19 66.3 8 27.06 18.54 84.54 44.93 - 0 30.9 12.8 82.9 
Feb-19 12 1 29.46 24.03 84.50 38.90 - 0 32.7 13.5 81.7 
Mar-19 10.6 1 27.80 18.35 81.74 24.80 - 3 34.9 16.6 84.0 
CHINTAPALLE GUNTUR 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) RainF
all 

(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) 

Max. Min. I II Max. Min. I II 
Apr-18 242.40 13.00 35.97 13.88 91.80 68.53 12.20 1 38.5 26.8 80.7 46.6 
May-18 57.40 8.00 35.30 15.80 89.80 71.50 46.50 1 40.1 28.8 75.4 43.7 
Jun-18 229.40 18.00 30.87 15.42 91.50 79.47 139.40 10 37.9 27.5 82.4 59.7 
Jul-18 333.50 25.00 26.50 14.40 93.50 87.50 125.50 11 34.5 25.7 85.0 67.0 
Aug-18 222.30 24.00 26.10 15.20 89.70 88.20 210.40 11 33.6 25.1 85.2 62.6 
Sep-18 89.20 14.00 29.00 12.90 92.80 81.30 60.80 4 34.8 25.4 83.7 59.7 
Oct-18 31.20 2.00 29.40 12.30 94.40 72.40 26.60 2 34.2 23.1 87.4 55.5 
Nov-18 16.50 2.00 28.40 10.80 94.20 68.80 2.30 0 33.4 21.4 88.9 56.8 
Dec-18 111.10 3.00 25.90 11.00 99.00 72.90 71.20 2 29.7 18.4 86.7 66.0 
Jan-19 0.00 0.00 26.90 8.10 99.20 64.90 6.00 1 29.8 16.2 92.5 57.6 
Feb-19 0.00 0.00 29.30 11.60 93.40 59.50 0.00 0 33.1 24.5 89.3 39.3 
Mar-19 26.00 1.00 31.08 14.70 94.60 59.20 0.00 0 36.6 26.6 85.3 34.0 
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DAPOLI POTTANGI 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) RainFall 
(mm) 

No. of 
Rainy days 

Temperature (oC) 

Max. Min. I II Max. Min. 
Apr-18 0.00 0.0 33.7 20.1 91.1 73.7 84.00 8.0 36.0 22.2 
May-18 0.20 0.0 33.7 23.6 90.3 72.4 86.30 9.0 35.8 26.3 
Jun-18 35.40 0.7 30.5 23.5 95.4 90.1 93.10 9.0 32.6 23.3 
Jul-18 36.50 0.9 27.9 23.6 96.6 94.8 263.30 25.0 28.2 22.8 
Aug-18 22.10 1.0 27.5 23.2 95.2 91.6 84.00 8.0 36.0 22.2 
Sep-18 5.00 0.4 29.6 21.9 90.3 81.4 246.40 11.0 29.7 21.8 
Oct-18 1.20 0.1 33.7 20.6 90.1 66.3 26.50 2.0 29.3 18.8 
Nov-18 0.00 0.0 34.0 17.2 87.5 64.7 0.50 1.0 27.3 14.8 
Dec-18 0.00 0.0 31.9 13.2 87.6 65.3 95.40 3.0 26.0 11.2 
Jan-19 0.00 0.0 31.8 11.5 88.6 59.2 0.00 0.0 27.9 10.7 
Feb-19 0.00 0.0 32.6 13.9 89.0 60.9 0.00 0.0 31.7 14.4 
Mar-19 0.00 0.0 32.4 15.5 88.5 59.8 4.20 1.0 35.0 20.2 

JAGUDAN NAVSARI 

  Month 
Rain 
Fall 

(mm) 

Temperature (oC) RH (%) 
 

RainFall 
(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) 
 

Max. Min. Max. Min. I II 
Apr-18 - 23.49 40.06 61.42 - - - - - - 
May-18 - 21.32 42.54 71.55 0 0 35.05 25.42 84.97 56.3 
Jun-18 15.00 19.90 39.08 71.11 24.00 1.2 33.8 26.4 91.3 73.04 
Jul-18 16.00 22.53 34.21 82.40 320.50 5.5 28.67 23.82 96.47 93.7 
Aug-18 34.4 25.85 34.59 83.74 44.40 3.4 29.78 23.96 91.2 81.84 
Sep-18 6.00 24.71 33.46 80.58 12.75 0.75 31.75 21.82 90.37 63.27 
Oct-18 - 23.20 36.29 65.94 0 0 36.48 19.70 81.36 51.76 
Nov-18 - 19.50 32.79 63.60 0 0 34.85 14.625 87.2 55.525 
Dec-18 - 12.77 27.18 67.38 0 0 29.2 11.375 81.675 51.75 
Jan-19 - 11.30 26.86 83.16 0 0 30.14 10.12 86.44 49.94 
Feb-19 24.20 13.7 27.9 82.35 0 0 25.33 9.26 71.9 38.76 
Mar-19 - 18.60 33.68 82.36 - - - - - - 
JOBNER RAIGARH 

Month 
Rain 
Fall 

(mm) 

Temperature (oC) RH (%) RainFall 
(mm) 

 

Temperature (oC) RH (%) 

Max. Min. I II Max. Min. I II 
Apr-18 0.00 39.2 19.4 51.0 15.8 3.20 39.2 26.7 60.5 26 
May-18 0.00 42.4 24.2 42.5 13.8 82.40 40.6 28.6 66.6 31.5 
Jun-18 102.40 40.2 26.5 61.2 34.8 151.00 36.5 28.1 77 50.7 
Jul-18 142.80 34.3 25.1 83.3 63.0 450.60 31.2 26.5 89 71 
Aug-18 110.60 32.8 24.3 83.2 64.2 447.90 30.9 26 90.3 76.5 
Sep-18 54.40 31.9 20.8 84.8 56.3 241.00 31.8 25.8 88 70.9 
Oct-18 0.00 35.4 15.4 68.5 23.3 0.00 33.1 22.1 82.8 65.2 
Nov-18 0.00 30.6 9.2 72.2 30.4 0.00 31.5 17.2 82.1 59.6 
Dec-18 0.00 24.5 2.7 81.0 29.0 45.80 26.1 12.7 84.1 71.2 
Jan-19 6.00 23.0 3.1 81.0 36.3 12.80 26.7 10.4 82.2 64.8 
Feb-19 0.00 24.1 6.4 81.0 33.5 24.60 29.7 14.9 82.3 43.6 
Mar-19 0.00 29.6 10.7 67.4 26.4 14.20 34 19.9 81.6 52.8 
KUMARGANJ KANKE 

Month 
Rain 
Fall 

(mm) 

Temperature (oC) RH (%) Rain Fall 
(mm) 

Temperature (oC) RH (%) 

Max. Min. I II Max. Min. I II 

Apr-18 8.80 36.7 19.3 70.8 30.3 3.00 32.8 17.7 85.4 37.0 
May-18 11.00 38.3 24.7 72.8 40.5 7.00 37.3 2.0 85.0 41.3 
Jun-18 12.40 39.1 27.4 80.7 56.8 7.00 35.3 22.0 86.1 53.2 
Jul-18 340.60 33.5 26.5 93.5 83.4 13.00 29.3 20.4 86.8 67.4 
Aug-18 349.50 31.6 25.6 93.4 78.7 11.00 28.3 20.5 85.2 68.5 
Sep-18 113.40 32.0 25.1 90.0 65.5 12.00 28.7 19.3 85.3 68.3 
Oct-18 0.00 33.4 21 83.0 48.1 0.00 26.5 16.3 85.7 68.6 
Nov-18 0.00 30.3 14.1 92.7 59.8 0.00 26.8 13.6 84.9 68.5 
Dec-18 0.00 26.0 9.5 92.8 45.2 2.00 22.5 5.1 85.1 68.9 
Jan-19 0.00 23.5 6.3 94.3 47.3 - - - - - 
Feb-19 41.00 21.8 6.7 93.0 52.0 - - - - - 
Mar-19 0.00 22.8 9.8 91.8 56.3 - - - - - 

PUNDIBARI KALYANI 

Month Rain Fall 
(mm) 

Temperature (oC) RH (%) Rain Fall 
(mm) 

Temperature (oC) RH (%) 
Max. Min. I II Max. Min. I II 

Apr-18 213.60 30.33 19.61 77 65 0.11 37.81 21.54 89.90 48.33 
May-18 237.11 30.92 21.04 84 70 5.45 35.36 22.61 91.35 65.23 
Jun-18 334.50 32.64 23.89 86 74 5.36 34.55 23.91 93.57 74.20 
Jul-18 621.40 32.5 25.5 89 79 12.86 32.37 24.16 96.42 87.06 
Aug-18 369.30 33.51 25.39 87.90 75.13 13.94 32.63 24.14 96.39 82.23 
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Sep-18 419.10 32.32 24.94 89.00 76.20 4.04 33.53 24.16 93.70 78.47 
Oct-18 3.90 30.85 20.54 76.0 63.9 5.39 32.30 21.64 94.42 68.55 
Nov-18 0.00 29.0 15.1 75.2 51.7 0.57 36.83 15.33 92.90 58.17 
Dec-18 5.80 25.9 10.8 76.3 48.5 0.00 26.25 10.90 96.77 57.71 
Jan-19 0.50 26.0 9.0 79.0 43.0 0.00 25.40 8.55 96.32 46.52 
Feb-19 13.60 26.1 12.04 81.0 54.0 0.00 29.48 12.61 92.25 42.61 
Mar-19 81.10 29.5 15.5 70.0 45.0 0.61 32.29 17.64 92.10 48.81 
MIZORAM BARAPANI 

Month Rain Fall 
(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) RainFall 
(mm) 

Temperaturem (oC) RH (%) 

Max. Min. I II Max Min I II 

Apr-18 214.20 14 28.8 18.6 81 62 208.20 26.7 14.9 85.8 58.7 
May-18 465.90 22 27.7 20.0 89 75.35 281.30 26.1 17.0 87.4 75.7 
Jun-18 597.10 14 28.7 22.3 95 82.06 424.30 27.9 20.0 88.5 79.5 
Jul-18 406.30 25 28.9 22.7 94 84.12 354.70 28.3 21.0 87.5 77.4 
Aug-18 579.50 19 28.9 22.2 96 81.90 435.70 29 20.8 86.7 72.7 
Sep-18 137.40 8 29.1 22.2 94 77.76 435.70 28.4 19.1 88.3 74.4 
Oct-18 184.80 7 26.7 19.5 94 75.16 258.60 25.5 15.1 86.5 68.5 
Nov-18 9.40 2 24.9 15.8 90 69.43 214.90 24.2 10.8 83.9 56.3 
Dec-18 7.60 2 22.4 13.5 90 65 7.30 21.3 8.1 84.3 55.5 
Jan-19 0.0 0 23.3 12.4 85 56 28.60 21.2 6.6 83.4 45.6 
Feb-19 31.60 3 24.7 14.5 82 64 13.60 22.6 8.9 84.6 50.7 
Mar-19 56.60 4.0 27.0 16.3 74 61 - - - - - 
GANGTOK  PASIGHAT 

Month RainFall 
(mm) 

No. of 
Rainy days 

Temperature (oC) RainFall 
(mm) 

No. of 
Rainy 
days 

Temperature 
(oC) RH (%) 

Max. Min. Max. I II 
Apr-18 1294.40 21 17.1 5.0 182.50 10 29.1 83.8 71.6 
May-18 969.30 24 21.0 5.0 391.50 13 29.1 87.4 82.6 
Jun-18 671.90 22 23.0 4.0 560.00 18 31.8 88.3 86.3 
Jul-18 913.40 29 29.0 5.0 734.00 16 31.1 84.5 82.1 
Aug-18 1029.90 29 29.0 5.0 147.00 10 30.2 89.2 79.6 
Sep-18 554.30 17 27.0 5.0 794.50 15 30.2 90.5 85.5 
Oct-18 171.00 06 23.0 5.0 95.00 07 29.1 82.9 76.2 
Nov-18 132.10 04 18.0 5.0 169.00 07 25.3 78.8 78.8 
Dec-18 22.00 03 13.0 4.0 17.00 02 24.6 85.9 73.2 
Jan-19 7.60 01 13.0 4.0 17.00 1 25.1 80.6 61.8 
Feb-19 60.10 07 16.0 5.0 136.00 9 24.6 81.2 70.6 
Mar-19 272.00 16 22.0 4.0 129.00 12 25.6 82.8 71.1 
AMBALAVAYAL KAHIKUCHI 

Month RainFall 
(mm) 

No. of 
Rainy 
days 

Temperature (oC) RH (%) Rain 
Fall 

(mm) 

Temperature (oC)             
RH (%) Max Min I1 II Max Min 

Apr-18 93.48 119.6 30.3 20.1 93.48 59.48 181.00 30.7 19.9 68 
May-18 92.28 51.6 28.9 19.5 92.28 67.30 226.00 31.0 22.4 75 
Jun-18 100.00 68.5 30.4 19.2 100 87 309.00 31.9 24.8 81 
Jul-18 97.67 37.8 23.8 19.0 97.67 88.46 377.00 31.7 25.3 83 
Aug-18 96.16 41.3 23.5 18.8 96.16 83.64 227.00 32.1 25.4 82 
Sep-18 93.80 120.3 27.6 18.4 93.8 64.6 199.00 31.4 24.4 83 
Oct-18 88.19 118 27.2 18.5 88.19 63.54 92.00 30.2 21.9 82 
Nov-18 90.36 105.7 27.2 18.0 90.36 59.73 25.00 27.5 16.8 82 
Dec-18 93.64 96.2 27.3 17.5 93.64 57.80 10.00 24.4 11.8 82 
Jan-19 91.00 128.9 27.6 14.1 91.0 48.83 12.00 22.7 10.6 74 
Feb-19 84.60 140.7 30.1 18.2 84.60 51.85 trace 24.3 11.6 67 
Mar-19 95.00 153.1 30.7 19.9 95 58 34.00 27.5 14.3 72 
PEECHIPARAI SAKLESHPUR 

Month Rain Fall 
(mm) 

No. of 
Rainy days 

Temperature (oC) RH (%) Rain Fall (mm) No. of Rainy days Max Min 
Apr-18 152.00 14 33.5 25.50 76.2 61.00 2 
May-18 355.50 12 34.2 25.20 82.50 48.00 7 
Jun-18 325.00 21 31.5 25.15 81.50 235.00 11 
Jul-18 82.50 14 33.7 22.53 77.14 483.00 13 
Aug-18 178.00 18 33.5 22.14 76.75 688.00 27 
Sep-18 524.00 21 32.1 22.54 77.52 664.00 22 
Oct-18 425.00 18 32.0 22.16 72.42 297.00 10 
Nov-18 357.00 17 32.5 22.35 71.45 173.00 6 
Dec-18 265.00 6 34.5 - 68.78 15.00 1 
Jan-19 43.50 1 35.2 22.50 72.87 - - 
Feb-19 25.50 2 34.5 25.50 75.48 - - 
Mar-19 22.50 2 33.4 25.15 75.25 - - 
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XXVII. AICRPS CENTRES 
 
 

HEAD QUARTERS 
 

Project Coordinator (Spices) 
ICAR-All India Coordinated Research Project on Spices 

ICAR-Indian Institute of Spices Research, Kozhikode-673 012, Kerala 
Phone: Off. (0495) 2731794, Fax: 0495-2731794 

E-mail: aicrps@spices.res.in, aicrpspices@gmail.com 
Website: www.aicrps.res.in 

 
 

COORDINATING CENTRES 
 

Sl. 
No. 

Centre and Contact address Telephone Fax/E. mail 

Regular Centers 
Andhra Pradesh 
1 Horticultural Research Station          

(Dr.YSR Horticultural University),  
CHINTAPALLE-531 111, 
Dist.Visakhapatnam, 
Andhra Pradesh 

08937-238057 (O) 
 
 

08937-238057                         
headhrs_chintapalle@drysrhu.edu.in 

2 Horticultural Research Station           
(Dr. YSR Horticultural University),  
GUNTUR – 522 034, Andhra 
Pradesh 

0863-2524017 
/2524644(O) 
 

0863-2524073   
aphuhrslam@gmail.com 
naramlnaidu@gmail.com 
gkalidasu@yahoo.com 
surya.surepeddi@gmail.com 

Bihar 
3 Department of Horticulture                  

Tirhut College of Agriculture         
(Rajendra Agricultural University)              
DHOLI-843 121,  
Musaffarpur, Bihar 

0621-2293227(O) 
 

0621-2293227                         
spicestcadholi@yahoo.com 
ashim_sigatoka@yahoo.com 

Chhattisgarh 
4 Regional Agricultural  Research 

Station  (Indira Gandhi Krishi 
Viswavidyalaya University), 
Boirdadar Farm, 
 RAIGARH – 496 001   
 Dist. Chhattisgarh 

07762-222402/215235(O) 07762- 222402 /215235 
singh_ajit8@yahoo.co.in 
singh_ajit8@rediffmail.com 
shrikant.sawargaonkar@gmail.com 
sarita.sahu2124@gmail.com 

Gujarat 
5 Centre for Research on Seed 

Spices (Sardarkurshinagar 
Dantiwada Agricultural University)                                     
JAGUDAN – 382 710 Dist. 
Mehsana, Gujarat 

02762-285337  (O) 
 

02762-285337 
rsspices@sdau.edu.in 
dgpateljagudan@yahoo.co.in 

Haryana 
6 Department of Vegetable Crops 

(Chaudharay Charan Singh Haryana 
Agricultural University)                                          
HISAR – 125 004, Haryana 

01662-289207 (O) 
 

01662-234952/284306  
aicrpspices@hau.ernet.in 
tpmalik@yahoo.com 
maliktp@hau.ernet.in 
sktehlan07@gmail.com 
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Himachal Pradesh 
 
7 

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

01792-252329 (O) 
 

01792- 252329  
happydev21@yahoo.in  
solanspices@yahoo.com 
meenugupta1@gmail.com 
vipinsharma43@yahoo.com 

Karnataka 
8 Zonal Agricultural and 

Horticultural Research Station 
 (University of Agricultural and 
Horticultural Sciences, 
Shivamogga),  MUDIGERE-577 
132, Chikkamagalur, Karnataka 

08263- 228246/ 228135 08263-228403 /228246 
kmdevaraju@gmail.com 
mudigere@rediffmail.com  
 

9 Horticultural Research Station  
AICRP on Spices, (University of 
Horticultural Sciences, Bagalkot)                              
SIRSI-581 401, Uttara Kannada, 
Karnataka 

08384-247787 (O)  08384- 226797 
hrspepper@gmail.com 
hegdelax@gmail.com 

Kerala 
10 Cardamom Research Station                 

(Kerala Agricultural University) 
PAMPADUMPARA-685 553                 
Dist. Idukki, Kerala 

04868- 236263 (O) 04868-236263         
crspam@kau.in   
muthupeyan@gmail.com 

11 Pepper Research Station                       
(Kerala Agricultural University) 
PANNIYUR, PB No.113             
Kanjirangadu (P.O), Taliparamba -
670 142, Cannanore, Kerala 

0460-2227287 (O) 
 

0460-2227287  
ajith.pm@kau.in 
prspanniyur@kau. in   
crrini@gmail.com 
 

Maharashtra 
12 Department of Horticulture                

(Dr. BS Konkan Krishi Vidyapeeth)               
DAPOLI-415 712, Ratnagiri, 
Maharashtra 

02358-280244 (O)   
02358-282563/282868 
 

02358-282074/282414   
rgk.bskkv@rediffmail.com 
excusemeraj@yahoo.co.in 
udaykumar_pethe@rediffmail.com 

Orissa 
13 High Altitude Research Station              

(Orissa University of Agriculture 
and Technology), POTTANGI-764 
039, Koraput,  Orissa 

06853-252565 (O) 
 

06853-223348 
parsuramsial@gmail.com 

Rajasthan 
14 Dept. of Genetics & Plant 

Breeding, SKN College of 
Agriculture (Sri Karan Narendra 
Agriculture University), JOBNER-
303 329,  Dist. Jaipur, Rajasthan 

01425-254036/254041(O) 
 

01425-254022  
dhirendrasinghjobner@gmail.com 
dhirendrasinghjobner@yahoo.com 
gothwaldkskn@gmail.com 
acs_shivran@rediffmail.com 
mittalgkumar@gmail.com 

Telangana 
15 Turmeric Research Station 

[Sri Konda Laxman Telangana State   
Horticultural University 
(SKLTSHU)], KAMMARPALLY-
503 308,  Nizamabad Dist., 
Telangana  

08463-272026 (O) 
 

08463-272026 
hrskammarapalli@gmail.com 
mahenderb9@gmail.com 

Tamil Nadu 
16 Horticultural Research Station      

(Tamil Nadu Agricultural  
04281-222456 
 

04281-222234 
hrsycd@tnau.ac.in  
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University) YERCAUD-636 602, 
Salem, Tamil Nadu 

nageswarihort@yahoo.co.in 

17 Department of Spices and 
Plantation Crops, Horticultural 
College and Research Institute 
(Tamil Nadu Agricultural  
University), COIMBATORE-641 
003,  Tamil Nadu 

0422-6611284/ 
2430781(O) 

0422-6611371 /2430781   
chitra.varadharaj@gmail.com 
spices@tnau.ac.in  
ushackadir@yahoo.co.in  
 
 

Uttar Pradesh 
18 Department of Vegetable Science 

(Narendra Dev University of 
Agricultural and Technology), 
Narendra Nagar Post, 
KUMARGANJ-224 229, Faizabad,     
Uttar Pradesh 

05270-262076 (O) 05270- 262097/262331 
vppandeyuat2012@gmail.com 
drramsumanmishra@gmail.com 
 

West Bengal 
19 Department of Horticulture                      

(Uttar Banga Krishi Viswa 
Vidyalaya, North Bengal Campus           
PUNDIBARI-736 165, Dist. Cooch 
Behar, West Bengal 

03582-270588 (O) 
 

03582-270143                        
pundibari@rediffmail.com, 
pundibari@yahoo.co.in  
dr.anamikadebnath@rediffmail.com 
soumendra1@gmail.com 

Co-opting Centres 
Assam 
1 Director of Research, 

Horticultural Research Station, 
(Assam Agricultural University), 
KAHIKUCHI-781 017, Guwahati,  
Assam  

 dekakkdr@yahoo.com 

Karnataka 
2 The Scientist-in-charge  

Regional Research Station,  Spices 
Board (Govt. of India), Donigal 
Post, SAKALESHAPURA-573 
134, Karnataka  

08173-244281 (O) 08173-244124   
sbicriskp@gmail.com 
pradipknair@rediffmail.com 
 

Kerala 
3 The Associate Director  

Regional Agricultural Research 
Station (Kerala Agricultural 
University) AMBALAVAYAL-673 
593, Wayanad, Kerala 

04936-260421/ 260561 / 
260777 (O)  
 

04936-260421      
menon_r15@yahoo.com 
adramb@kau.in 
smitharevi@gmail.com 
 

4 The Director  
Indian Cardamom Research Institute 
MYLADUMPARA-685 553, 
Kailasanadu, Idukki, Kerala 

04868-237206/ 237207 
(O) 

04868-237285 
icrimyla@yahoo.com 
kalyanidhanapal@yahoo.com 

Meghalaya 
5 The Principal Scientist & Head   

ICAR Research Complex for NEH 
Region, Umroi Road, Ri-bhoi, 
BARAPANI-793 103, Umiam, 
Meghalaya 

0364-2570257 
/2570678(O) 
 

 0364-2570257 /2570678    
akjhaicar@gmail.com  
akjhaicar@yahoo.com 

Mizoram 
6 The Joint Director 

ICAR Research Complex for NEH 
Region, Mizoram Centre,  

03837-220041 / 220056 
(O) 
 

03837-220560  
sudipiari@rediffmail.com 
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KOLASIB-796 081, Mizoram 

Nagaland 
7 The Head, Department of 

Horticulture, SASRD, Nagaland 
University, MEDZIPHEMA-797 
106, Dimapur, Nagaland 

03862-247212 (O) 03862-247113 
csmaiti@yahoo.co.in 

Sikkim 
8 The Dy. Director (Res.)  

ICRI Regional Station (Spices 
Board), Yakthung,  Tadong,   
GANGTOK-737 102, Sikkim                                     

03592- 
231307/237301/(O) 

03592-231307 
rrspicesgtk@yahoo.com      
sk9bhat@yahoo.co.in 

9 Joint Director                                             
ICAR Res. Complex For NEH 
Region, Regional Station, Sikkim 
Center, Tadong, GANGTOK-737 
102, Sikkim 

03592- 231030//232125 
(O) 

03592-231238       
drhkalita@yahoo.co.in 

Tamil Nadu 
10 The Professor  & Head   

Horticultural Research Station 
 (Tamil Nadu Agricultural 
University)  
 PECHIPARAI – 629 161            
Kanyakumari Dist., Tamil Nadu 

04652-281191(O) hrsppi@tnau.ac.in 
mpkscientist@yahoo.co.in 

Voluntary Centres 
Arunachal Pradesh 
1 The Dean 

Central Agricultural University 
College of Horticulture & Forestry,  
PASIGHAT-791 102, Arunachal 
Pradesh 

0368-2224887 (O) 0368-2225066  
sdwarade50@gmail.com 

Gujarat 
2 The Director of Research and Dean 

Faculty of PG Studies,   
Directorate of Research,  
N.M. College of Agriculture,  
Navsari Agricultural University, 
NAVASARI-396 450, Gujarat 

02637-283160 /282145 
(O)                                                                                                                                    

02637-283452 /282765  
ritesh147@gmail.com 
 

3 Assistant Research Scientist 
Castor-Seed Spices Research 
Station, Anand Agricultural 
University, Ahmedabad, SANAND-
382 110, Gujarat 

02717-294325 (O) bhpatel_54@rediffmail.com 

Jharkand 
4 The Director of Research,  

BIRSA Agricultural University  
KANKE, Ranchi-834 006, 
Jharkhand 

0651-2450610/ 2451011 
(O) 

0651-2451011  
sachindra.nath79@gmail.com 
  

Madhya Pradesh 
5 The Sr. Scientist/Head (Hort.), 

Department of Horticulture, College 
of Agriculture, Jawaharlal Nehru 
Krishi Vishwavidyalaya,   
JABALPUR-482 004, Madhya 
Pradesh 

0761-2680771  
Extn: 345(O) 
 

0761-2681074/2681236 /2681389  
drswapansengupta@gmail.com 
drnaiduak@gmail.com 
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Rajasthan 
6 Associate Professor 

Agricultural Research Station, 
(Agricultural University Kota)  
Ummedganj Farm, KOTA-324 001 
Rajasthan 

0744-2844369 (O) 0744-2844306 
arskota@hotmail.com 
preetiarskota2005@hotmail.com 

7 Assistant Professor (Agronomy) 
Agricultural Research Station 
(Agricultural University Jodhpur), 
MANDOR, Jodhpur-342 304, 
Rajasthan 

0291-2571347 (O) 0291-2571813 
mmehriya@yahoo.com 
 

Uttarakhand 
8 Professor  and  Joint Director, 

Govind Ballabh Pant University of 
Agriculture & Technology,  
College of Agriculture, 
PANTNAGAR-263 145, Udham 
Singh Nagar, Uttarakhand 

05944-233363 (O) 05944-233473 
dheer_singh72@yahoo.com 
 

West Bengal 
9 The Director of Research, Bidhan 

Chandra Krishi Vishwa Vidhyalaya, 
Directorate of Research, Faculty of 
Horticulture, KALYANI-741 235, 
Nadia, West Bengal                       

033-25828407 (O) 03473-
2222269/70  
03473-222659 
 

033-25828407/                            
03473-222275        
03473-222273/222277 
dranupariari@gmail.com  
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