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|ÉÉCEòlÉxÉ 

 +ÊJÉ±É ¦ÉÉ® úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ EòÉVÉÚ +xÉÖºÉÆvÉÉxÉ {ÉÊ® úªÉÉäV ÉxÉÉ EòÒ ¤ÉÉ<ºÉ´ÉÒ ´ÉÉÌ¹ÉEò 
|ÉÊiÉ´Éän ùxÉ |ÉºiÉÖiÉ ½ èþ*  <ºÉ |ÉÊiÉ´Éän ùxÉ ¨Éå +|Éè±É 2005 ºÉä ¨ÉÉSÉÇ 2006 iÉEò EòÒ +xÉÖºÉÆvÉÉxÉ 
= {É±ÉÎ¤vÉªÉÉÄ iÉlÉÉ   +xªÉ VÉÉxÉEòÉ® úÒ ºÉÎ¨¨ÉÊ±ÉiÉ EòÒ MÉ< Ç ½ èþ*  

 <ºÉ {ÉÊ® úªÉÉäV ÉxÉÉ ¨Éå +É` ö Eåòp ù iÉlÉÉ BEò = {ÉÉEåòp ù ½ èþ, VÉèºÉä ¦ÉÉ® úiÉ EòÒ {ÉÚ́ ÉÇ iÉ] õ ¨Éé 
SÉÉ® ú; ¤ÉÉ{É] Âõ±ÉÉ (+ÉÆwÉ |Én äù¶É), ¦ÉÖ́ ÉxÉä¶´É® ú (= c÷ÒºÉÉ), ZÉÉ® úOÉÉ¨É ({É. ¤ÉÆMÉÉ±É) +Éè® ú ´ÉÞrùÉSÉ±É¨ÉÂ 
(iÉÊ¨É±É xÉÉbÖ÷); {ÉÎ¶SÉ¨É iÉ] õ {É® ú n ùÉä Eåòp ù +Éè® ú BEò = {ÉEåòp ù VÉèºÉä ¨ÉÉb÷CEòiÉ® úÉ Eåòp ù (Eäò® ú±É) 
+Éè® ú Ê{ÉÊ±ÉEòÉäb ÷ = {ÉEåòp ù (Eäò® ú±É) iÉlÉÉ ´ÉåMÉÖ±Éæ Eåòp ù (̈ É½ þÉ® úÉ¹] Åõ); ¨Éèn ùÉxÉÒ ¦ÉÉMÉ ¨Éå n ùÉä Eåòp ù, BEò 
ËSÉiÉÉ¨ÉÊhÉ (EòxÉÉÇ] õEò) +Éè® ú n ÚùºÉ® úÒ VÉMÉn ù±É{ÉÖ® ú (U ôkÉÒºÉMÉb÷) ¨Éå ÎºlÉiÉ ½ èþ +Éè® ú, <ºÉ {ÉÊ® úªÉÉäVÉxÉÉ 
EòÉ +xÉÖºÉÆvÉÉxÉ EòÉªÉÇºÉÚSÉÒ EòÉä EòÉªÉÉÇx´ÉªÉxÉ Eò® úiÉä ½ èþ*  

 |ÉÊiÉ´Éän ùxÉ ¨Éå SÉÉ±ÉÚ ¤ÉÉ® ú½ þ +xÉÖºÉÆvÉÉxÉ {ÉÊ® úªÉÉäV ÉxÉÉ+Éå ÊEò = {É±ÉÎ¤vÉªÉÉå EòÒ IÉäj ÉÒªÉ ºiÉ® ú 
{É® ú Ê´É¹ÉªÉÉxÉÖºÉÉ® ú, VÉèºÉä ¡òºÉ±É ºÉÖvÉÉ® ú (3), ¡òºÉ±É |É¤ÉÆvÉ (5), +Éè® ú ¡òºÉ±É ºÉ® ÆúIÉhÉ (4) Eäò 
Ê´ÉÊ´ÉvÉ Ê´É¹ÉªÉÉå EòÉä ºÉÆ¤ÉÆÊvÉiÉ ¤ÉÉ® ú½ þ +xÉÖºÉÆvÉ+ÉxÉ {ÉÊ® úªÉÉäVÉxÉÉ+Éä EòÒ = {É±ÉÎ¤vÉªÉÉå EòÉä ºÉÆEòÊ±ÉiÉ 
Eò® úEäò |ÉºiÉÖiÉ EòÒ MÉ< Ç ½ èþ* 

 <ºÉ |ÉÊiÉ´Éän ùxÉ ¨Éä n ùÉä +vªÉÉªÉ ½ èþ, VÉèºÉä, 

 1. iÉEòxÉÒEòÒ : ÊVÉºÉ¨Éä {ÉÊ® úªÉÉäV ÉxÉÉ +Éè® ú IÉäj ÉÒªÉ iÉÉè® ú {É® ú |ÉÉ{iÉ iÉEòxÉÒEòÒ |ÉÉªÉÉäÊMÉEò  
         = {É±ÉÎ¤vÉªÉÉÄ, +Éè® ú  

 2. ºÉÆºlÉÉxÉÒªÉ : ÊVÉºÉ¨Éä < ÊiÉ½ þÉºÉ, Eò¨ÉÇSÉÉ® úÒ, Ê´ÉkÉÒªÉ |ÉÉ´ÉvÉÉxÉ, ¨ÉÉèºÉ¨É EòÒ +ÉÄEòcä÷  
          +Éè® ú ¶ÉÉävÉ |ÉEòÉ¶ÉxÉ ¶ÉÉ¨ÉÒ±É ½ éþ*  
 
 
 

(B¨É MÉÉä{ÉÉ±ÉEÞò¹hÉ ¦É] õ) 
ÊxÉn äù¶ÉEò B´ÉÆ {ÉÊ® úªÉÉäV ÉxÉÉ ºÉ¨Éx´ÉªÉEòiÉÉÇ 

{ÉÖkÉÖ® ú - 574 202 

Ên ùxÉÉÆEò : 02-02-2007 
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ABOUT THIS REPORT 
 

This is the twenty second Annual Report of the All India Coordinated Research 
Project on Cashew.  This report covers the research results and other information 
pertaining to the period from April 2005 to March 2006. 
 

There are eight project centres and one sub centre, four in the  East Coast of India, 
namely, Bapatla (Andhra Pradesh); Bhubaneshwar (Orissa);  Jhargram (West Bengal) 
and Vridhachalam (Tamil Nadu), two  centres and one sub centre in the West Coast, 
namely, Madakkathara (Kerala) and Pilicode (Kerala) (Sub centre); Vengurla 
(Maharashtra) and one each in Plains Region, namely, Chintamani (Karnataka) and 
Jagdalpur (Chhattisgarh) which are implementing the research programmes. 
 

There are twelve research projects pertaining to different disciplines such as Crop 
Improvement (3) Crop Management (5) and Crop Protection (4).  The results reported by 
each centre are compiled region-wise and discipline wise and presented in this report. 
 
This report consists of two chapters, they are: 
 

1. Technical : consisting of project wise and region wise experimental results from 
different centres and 

 

2. Organisation: consisting of history, staff, budgetary provisions, functioning, 
meteorological data and research publications. 

 
 
 
 
 

(M. GOPALAKRISHNA BHAT) 
DIRECTOR & PROJECT COORDINATOR 

 
Puttur 574 202 
Dated :  02.02.2007 
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{ÉÊ® úªÉÉäV ÉxÉÉ ºÉ¨Éx´ÉªÉEòiÉÉÇ EòÒ Ê® ú{ÉÉä] Çõ 

 +ÊJÉ±É ¦ÉÉ® úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ ¨ÉºÉÉ±ÉÉ ´É EòÉVÉÚ +xÉÖºÉÆvÉÉxÉ {ÉÉ® úªÉÉäV ÉxÉÉ 1971  ¨Éå SÉÉèlÉÒ 
{ÉÆSÉ ´ÉÉÌ¹ÉEò ªÉÉäVÉxÉÉ ¨Éå ¶ÉȪ û EòÒ MÉ< Ç, ÊVÉºÉEòÉ ¨ÉÖJªÉÉ±ÉªÉ Eåòp ùÒªÉ ® úÉä{ÉhÉ ¡òºÉ±É +xÉÖºÉÆvÉÉxÉ 
ºÉÆºlÉÉxÉ EòÉºÉ® úMÉÉäb ÷ ¨Éå lÉÉ*  ºÉÉiÉ´ÉÒ {ÉÆSÉ´ÉÉÌ¹ÉEò ªÉÉäVÉxÉÉ ¨Éå <ºÉ {ÉÊ® úªÉÉäV ÉxÉÉ EòÉä n ùÉä º´ÉiÉÆj É 
{ÉÊ® úªÉÉäVÉxÉÉ´ÉÉå - BEò EòÉVÉÚ ´É n ÚùºÉ® úÒ ¨ÉºÉÉ±Éä ¨Éå Ê´É¦ÉÊVÉiÉ ÊEòªÉÉ MÉªÉÉ*  +ÊJÉ±É ¦ÉÉ® úiÉÒªÉ 
ºÉ¨ÉÎx´ÉiÉ EòÉVÉÚ +xÉÖºÉÆvÉÉxÉ {ÉÉ® úªÉÉäV ÉxÉÉ EòÉ ¨ÉÖJªÉÉ±ÉªÉ xÉ´É ÊxÉÌ¨ÉiÉ ® úÉ¹] ÅõÒªÉ EòÉVÉÚ +xÉÖºÉÆvÉÉxÉ 
Eåòp ù {ÉÖiÉÚ® ú ¨Éå 1986 EòÉä ºlÉÉxÉÉÆiÉÊ® úiÉ ÊEòªÉÉ MÉªÉÉ* 

 +ÊJÉ±É ¦ÉÉ® úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ EòÉVÉÚ +xÉÖºÉÆvÉÉxÉ {ÉÊ® úªÉÉäVÉxÉÉ Eäò +É` ö Eåòp ù +Éè® ú BEò 
= {ÉEåòp ù ½ èþ, ÊVÉºÉ¨Éå SÉÉ® ú Eåòp ù 1971  ¨Éå +ÊJÉ±É ¦ÉÉ® úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ ¨ÉºÉÉ±Éä  ´É EòÉVÉÚ 
+xÉÖºÉÆvÉÉxÉ {ÉÊ® úªÉÉäV ÉxÉÉ Eäò ¶ÉȪ û´ÉÉiÉ ¨Éå ¤ÉÉ{É] Âõ±ÉÉ (B.BxÉ.VÉÒ.+É® ú.B.ªÉÚ {É½ þ±Éä B.{ÉÒ.B.ªÉÚ) 
¨ÉÉb ÷CEòiÉ® úÉ (Eäò® ú±É EÞòÊ¹É Ê´É·ÉÊ´ÉtÉ±ÉªÉ, +ÉxÉCEòÉªÉ¨ÉÂ ºÉä ºlÉÉxÉÉÆiÉÊ® úiÉ), ´ÉåMÉÖ±Éæ (b÷Éì. ¤ÉÉ±ÉÉ 
ºÉÉ½ äþ¤É EòÉåEòhÉ EÞòÊ¹É Ê´ÉtÉ{ÉÒ` ö) +Éè® ú ´ÉÞrùÉSÉ±É¨É (iÉÊ¨É±ÉxÉÉb Ö÷ EÞòÊ¹É Ê´É·ÉÊ´ÉtÉ±ÉªÉ) ¨Éå |ÉÉ® Æú¦É 
ÊEòªÉÉ MÉªÉÉ*  {ÉÉÄSÉ´ÉÓ {ÉÆSÉ´ÉÉÌ¹ÉEò ªÉÉäV ÉxÉÉ ¨Éå BEò Eåòp ù ¦ÉÖ́ ÉxÉä·É® ú (+Éè.ªÉÚ.B.] õÒ.) +Éè® ú U ô] õ̀ öÒ 
{ÉÆSÉ´ÉÉÌ¹ÉEò ªÉÉäV ÉxÉÉ ¨Éå n ùÉä Eäòxp ù,  BEò ZÉÉ® úOÉÉ¨É (¤ÉÒ.ºÉÒ.Eäò.Ê´É) +Éè® ú n ÚùºÉ® úÉ ËSÉiÉÉ¨ÉÊhÉ 
(ªÉÚ.B.BºÉ) EòÉä ºÉÎ¨¨ÉÊ±ÉiÉ ÊEòªÉÉ MÉªÉÉ*  +É` ö́ ÉÓ ªÉÉäVÉxÉÉ ¨Éå BEò Eåòp ù - VÉMÉn ù±É{ÉÖ® ú 
(+É< Ç.VÉÒ.B.ªÉÚ) +Éè® ú BEò = {ÉEåòp ù Ê{ÉÊ±ÉEòÉäb ÷ (Eäò.B.ªÉÚ.) |ÉÉ® Æú¦É ÊEòªÉÉ MÉªÉÉ*  +ÊJÉ±É 
¦ÉÉ® úiÉÒªÉ ºÉ¨ÉÎx´ÉiÉ EòÉVÉÚ +xÉÖºÉÆvÉÉxÉ {ÉÊ® úªÉÉäVÉxÉÉ Eäò ªÉ½ þ Eåòp ù 8 EòÉVÉÚ = MÉÉxÉä́ ÉÉ±ÉÉ ® úÉVªÉÉå ¨Éå 
ÎºlÉiÉ ½ èþ +Éè® ú ªÉ½ þ Ê´ÉÊ¦ÉzÉ ® úÉVªÉ EÞòÊ¹É Ê´É·ÉÊ´ÉtÉ±ÉªÉÉå Eäò |É¶ÉÉºÉÊxÉEò ÊxÉªÉÆj ÉhÉ ¨Éå ½ èþ* 

 {ÉÊ® úªÉÉäVÉxÉÉ EòÉ 2005-06 ¨Éå ¤ÉVÉ] õ +É¤ÉÆ] õxÉ ¯û. 120.00 ±ÉÉJÉ (̄ û. 90.00 ±ÉÉJÉ 
¦ÉÉ.EÞò.+.{É. EòÉ +Æ¶É) lÉÉ +Éè® ú ´ªÉªÉ ¯û. 124.14 ±ÉÉJÉ (̄ û. 93.11  ±ÉÉJÉ ¦ÉÉ.EÞò.+.{É. EòÉ 
+Æ¶É) lÉÉ* 

 ÊxÉ¨xÉ Ê±ÉÊJÉiÉ Ê´ÉÊvÉªÉÉå ºÉä EòÉVÉÚ EòÒ = i{ÉÉn ù +Éè® ú = i{ÉÉn ùxÉ IÉ¨ÉiÉÉ ¤Éf øÉxÉÉ <ºÉ 
{ÉÉ® úªÉÉäVÉxÉÉ Eäò ±ÉIªÉ ½ èþ: 

1. ÊxÉªÉÉÇiÉ ºiÉ® ú EòÒ MÉÖ̀ ö±ÉÒ, ® úÉäMÉ B´ÉÆ EòÒ] õ ºÉ½ þxÉ/ÊxÉ® úÉävÉÒ Eäò +ÊvÉEò = {ÉVÉ n äùxÉä́ ÉÉ±ÉÒ 
|ÉVÉÉÊiÉªÉÉå  EòÉ Ê´ÉEòÉºÉ* 

2. Ê´ÉÊ¦ÉzÉ EÞòÊ¹É-̈ ÉÉèºÉ¨ÉÒ {ÉÊ® úÎºlÉÊiÉªÉÉå ¨Éå EòÉVÉÚ ¡òºÉ±É Eäò Ê±ÉB EÞòÊ¹É |ÉÉètÉäÊMÉEòÒ EòÉ 
¨ÉÉxÉEòÒEò® úhÉ* 

3. ±ÉÉMÉiÉ |É¦ÉÉ´ÉÒ, n ùIÉ {ÉÒb÷Eò B´ÉÆ ® úÉäMÉ |É¤ÉÆvÉxÉ Ê´ÉÊvÉªÉÉå EòÉ Ê´ÉEòÉºÉ* 
 
 <xÉ ±ÉIªÉÉå EòÉä {ÉÚ® úÉ Eò® úxÉä Eäò Ê±ÉB |ÉÉ® ÆúÊ¦ÉEò Ê´ÉÊ´ÉvÉ {ÉÊ® úªÉÉäV ÉxÉÉ+Éå ºÉä |ÉÊiÉ´Éän ùxÉ 
+´ÉÊvÉ ¨Éå  |ÉÉ{iÉ ¨ÉÖJªÉ {ÉÊ® úhÉÉ¨ÉÉå, Ê´ÉÊ´ÉvÉ Ê´É¦ÉÉMÉÉå ¨Éå |ÉºiÉÖiÉ ½ èþ* 
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¡òºÉ±É ºÉÖvÉÉ® ú : 

 EòÉVÉÚ VÉxÉxÉp ù́ ªÉ EòÉä {É½ þSÉÉxÉ Eò® úEäò, ºÉÆOÉ½ þ Eò® úEäò iÉlÉÉ +{ÉxÉÉ +{ÉxÉÉ |ÉÉn äùÊ¶ÉEò EòÉVÉÚ 

IÉäj ÉÒªÉ VÉÒxÉ ¤ÉéEòÉä (R C FG B ) ¨Éä ºÉÆ® úIÉhÉ Eò® úxÉä ºÉä JÉÖ±É 1261  EòÉVÉÚ VÉxÉxÉp ù́ ªÉ ºÉÆ® úÊIÉiÉ 

½ èþ*  VÉxÉxÉp ù́ ªÉ {É® úÒIÉhÉ |ÉªÉÉäMÉÉä ¨Éä ºÉxÉÂ 2005 ¨Éä B B S R -1  ¤ÉÉ{É] Âõ±ÉÉ ¨Éä 3.00 ÊEò OÉÉÆ EòÒ 

+iªÉÊvÉEò MÉÖ] õ±ÉÒ = {ÉVÉ Ên ùªÉÉ*  ¦ÉÖ́ ÉxÉä·É® ú ¨Éä U ô: BCºÉ¶ÉxÉÉä xÉä 8.00 OÉÉÆ ºÉä +ÊvÉEò +ÉèºÉiÉ 

MÉÖ] õ±ÉÒ ´ÉVÉxÉ Ên ùJÉÉªÉÉ*  ËSÉiÉÉ¨ÉÊhÉ Eåòp ù ¨Éä 14 ¡òºÉ±ÉÉä ¨Éå 44/1  AR S C  (V engurla-5) 

xÉä 246.93 ÊEò OÉÉÆ EòÒ +iªÉÊvÉEò ºÉÆSÉªÉÒ = {ÉVÉ Ên ùªÉÉ*  VÉMÉn ù±É{ÉÖ® ú Eåòp ù ¨Éä ºlÉÉÊxÉEò 

ºÉÆOÉ½ þhÉ C AR S -10, ` Æöb ÷ (2-25 c) EòÒ U ôÉä] õÒ +´ÉÊvÉ EòÉä ¤É® ún ùÉºiÉ Eò® ú ºÉEòÉ, ÊVÉºÉ¨Éä 

n ÚùºÉ® äú ºÉÆOÉ½ þhÉÉä VÉèºÉä {ÉkÉÉ xÉ½ þÒ ÊMÉ® úÉ* ZÉÉ® úOÉÉ¨É Eåòp ù ¨Éä JG M -34/3 xÉä 13 ¡òºÉ±ÉÉä ¨Éä 

158.36 ÊEò OÉÉÆ EòÒ ºÉÆSÉªÉÒ = {ÉVÉ Ên ùªÉÉ, VÉ½ þÉÄ {É® ú ½ þÉä 7 +É¶ÉÉVÉxÉEò VÉxÉxÉp ù́ ªÉ BEòºÉä¶ÉxÉÉä 

¨Éä 29 ºÉä +ÊvÉEò ÊU ô±ÉEòxÉ |ÉÊiÉ¶ÉiÉiÉÉ {ÉÉªÉÉ MÉªÉÉ*  ¨ÉÉb÷EòkÉ® úÉ Eåòp ù ¨Éä H -8-10 iÉlÉÉ 

= ±±ÉÉ³ý-4 ¨Éä +iªÉÉÊvÉEò MÉÖ] õ±ÉÒ ´ÉVÉxÉ ® ú½ þÉ*  iÉ] õÒªÉ ¨É½ þÉ® úÉ¹] Åõ EòÉ ½ þ® úEÖò±É, EÖò¤¦ÉÉ® ú̈ É] õ +Éè® ú 

¶ÉàxÉÉä±ÉÒ ¤ÉÖp ùEò ºÉä ºÉÆOÉÊ½ þiÉ iÉÒxÉ BCºÉ¶ÉxÉÉä ¨Éä 10.0 OÉÉÆ ºÉä +ÊvÉEò ´ÉVÉxÉ n ùÉ® ú "VÉÖ̈ ¤ÉÉä' MÉÖ] õ±ÉÒ 

Ê¨É±ÉÉ*  ºÉÖxÉÉ¨ÉÒ ¤ÉÉÊvÉiÉ Eòb÷±ÉÚ® ú +Éè® ú xÉÉMÉ{É] Âõ] õÒhÉÆ ÎºlÉiÉ EòÉVÉÚ ¤ÉMÉÉxÉÉä ºÉä SÉÉ® ú EòÉVÉÚ {Éäb ÷Éä 

EòÉä {É½ þSÉÉxÉÉ MÉªÉÉ, VÉÉä IÉÉ® ú{ÉÉxÉÒ +É{±É´ÉxÉ EòÉä ºÉ½ þxÉä EòÉ ºÉÆ¦É´ÉiÉÉ Ên ùJÉÉ< Ç*  

 ¤ÉÉ{É] Âõ±ÉÉ EòÉ ¤É½ ÖþºlÉÉxÉÒªÉ {É® úÒIÉhÉ (M LT -II) ¨Éä {Éäb ÷ ºÉÆ 10/19 EòÉ +iªÉÊvÉEò 

´ÉÉÌ¹ÉEò = {ÉVÉ 12.02 ÊEò OÉÉÆ, ºÉxÉ 2005 ¨Éä Ê¨É±ÉÉ VÉÉä 10 ¡òºÉ±ÉÉä ¨Éä 48.24 ÊEò OÉÉÆ EòÉ 

MÉÊ® ú¹] õiÉ¨É ºÉÆSÉªÉÒ MÉÖ] õ±ÉÒ = {ÉVÉ Ên ùªÉÉ*  ´ÉèºÉä ½ þÒ, ¦ÉÖ́ ÉxÉä·É® ú ¨Éä 10´ÉÒ ¡òºÉ±É iÉEò H -320 

+Éè® ú H -303 Gò¨É¶É: 65.30 +Éè® ú 61 .00 ÊEò OÉÉÆ EòÒ ºÉÆSÉªÉÒ = {ÉVÉ Ên ùªÉÉ*  ËSÉiÉÉ¨ÉÊhÉ EòÒ 

ÊEòº¨ÉÉä EòÉ {É® úÒIÉhÉÉä ¨Éå H -320 +Éè® ú N R C C  S el-2 ´ÉÉÌ¹ÉEò MÉÖ] õ±ÉÒ = {ÉVÉ ¨Éä ºÉ¨ÉÉxÉȪ û{ÉiÉÉ 

Ên ùJÉÉªÉÉ, +Éè® ú ºÉxÉ 2005 ¨Éä Gò¨É¶É: 19.50 ÊEò OÉÉÆ |ÉÊiÉ {Éäb ÷ +Éè® ú 17.20 ÊEò OÉÉÆ |ÉÊiÉ 

{Éäb ÷ EòÒ +iªÉÊvÉEò = {ÉVÉ Ên ùªÉÉ*  ¨Éb ÷EòkÉ® úÉ Eåòp ù ¨Éä H -303 (5.21  ÊEò OÉÉÆ |ÉÊiÉ {Éäb ÷) +Éè® ú 

H -1608 (5.1 9 ÊEò OÉÉÆ |ÉÊiÉ {Éäb ÷) ºÉä +iªÉÊvÉEò ´ÉÉÌ¹ÉEò MÉÖ] õ±ÉÒ = {ÉVÉ Ê¨É±ÉÉ*  M -44/3 ̈ Éä 

ÊU ô±ÉEòxÉ |ÉÊiÉ¶ÉiÉiÉÉ 32.50 ® ú½ þÉ, ÊVÉºÉEäò ÊxÉEò] õ ¨Éä 3/28 +Éè® ú 3/33, ´ÉäMÉÖ±ÉÉÇ ¨Éä 32.0 
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ÊU ô±ÉEòxÉ |ÉÊiÉ¶ÉiÉiÉÉ Ên ùJÉÉ< Ç*  ´ÉÞrùÉSÉ±É¨É ¨Éä H -320, +ÊvÉEòiÉ¨É MÉÖ] õ±ÉÒ ´ÉVÉxÉ (7.80 OÉÉÆ) 

Ên ùJÉÉªÉÉ* 

 ¤ÉÉ{É] Âõ±ÉÉ ¨Éä EÖò¤VÉ |ÉEòÉ® ú K G N -1  EòÉ EòÉªÉEòÒ MÉÖhÉ ºlÉÉÊxÉEò iÉÖ±ÉxÉÉ |ÉEòÉ® ú Eäò 

ºÉ¨ÉÉxÉÖ°ü{É ® ú½ þÉ, ±ÉäÊJÉxÉ ËSÉiÉÉ¨ÉÊhÉ, ZÉÉ® úOÉÉ¨É, ´ÉåMÉÖ±ÉÉÇ ´É ´ÉÞrùÉSÉ±É¨É ¨Éä K G N -1  EòÉ ´ÉÞÊrù 

+{ÉxÉÉ-+{ÉxÉÉ ºlÉÉÊxÉEò iÉÖ±ÉxÉÉ |ÉEòÉ® úÉä ºÉä VªÉÉn ùÉ ® ú½ þÉ*  ¦ÉÖ́ ÉxÉä·É® ú +Éè® ú Ê{ÉÊ±ÉEòÉäb ÷ Eåòp ùÉä {É® ú 

K G N -1  xÉä EÖò¤VÉiÉÉ Ên ùJÉÉªÉÉ* 

 Ê´É¨ÉÉäÊSÉiÉ ÊEòº¨ÉÉä ¨Éä, ´ÉäMÉÖ±ÉÉÇ-4 ¤ÉÉ{É] Âõ±ÉÉ ¨Éä +iªÉÊvÉEò {ÉÉèvÉÉ >ðSÉÉ< Ç (8.40 ¨ÉÒ) 

Ên ùJÉÉªÉÉ, ÊVÉºÉEäò +xÉÖºÉ® úhÉ ¨Éä ´ÉäMÉÖ±ÉÉÇ-5 (4.50 ̈ ÉÒ) ® ú½ þÉ*  +iªÉÊvÉEò Êu ùË±ÉMÉ {ÉÖ¹{É B B S R -

1  (289.50) ¨Éä n ùÉÊJÉ±É ½ Öþ+É +Éè® ú = ºÉä EòxÉEòÉ (217.50) +xÉÖºÉ® úhÉ ÊEòªÉÉ*  ZÉÉ® úOÉÉ¨É ¨Éä 

ZÉÉ® úOÉÉ¨É-1  ¨Éä +iªÉÊvÉEò {ÉÉèvÉÉ >ðSÉÉ< Ç (3.08 ¨ÉÒ) +Éè® ú +ÊvÉEòiÉ¨É +ÉèºÉiÉ U ôj ÉÒ Ê´ÉºiÉÉ® ú 

(3.14 ̈ ÉÒ) {ÉÉªÉÉ MÉªÉÉ +Éè® ú +iªÉÊvÉEò EòÉÆb ÷ PÉä® úÉ (29.67 ºÉä ¨ÉÒ) ́ ÉäMÉÖ±ÉÉÇ-4 ̈ Éä {ÉÉªÉÉ MÉªÉÉ* 

 H -36 +Éè® ú H -65 xÉÉ¨ÉEò ½ èþÊ¥Éb÷Éä xÉä ¤ÉÉ{É] Âõ±ÉÉ ¨Éä 7.0 OÉÉÆ ºÉä +ÊvÉEò MÉÖ] õ±ÉÒ ´ÉVÉxÉ 

Ên ùJÉÉ< Ç*  ¦ÉÖ́ ÉxÉä·É® ú ¨Éä {ÉÉªÉÉ MÉªÉÉ ½ èþÊ¥Éb÷Éä ¨Éå A6 +iªÉÆiÉ +É¶ÉÉVÉxÉEò ® ú½ þÉ, ÊVÉºÉ¨Éä +ÊvÉEòiÉ¨É 

MÉÖ] õ±ÉÒ = {ÉVÉ (9.00 ÊEò.OÉÉÆ/{Éäb ÷), iÉlÉÉ 9.0 OÉÉÆ EòÒ MÉÖ] õ±ÉÒ ´ÉVÉxÉ +Éè® ú 34.00 iÉEò EòÒ 

ÊU ô±ÉEòxÉ |ÉÊiÉ¶ÉiÉiÉÉ Ê¨É±ÉÉ*  ¨Éb÷EòkÉ® úÉ Eäò ºÉ¦ÉÒ +ÊvÉEò = {ÉVÉ´ÉÉ±ÉÒ ½ èþ¥ÉÒb÷Éå EòÉä ºÉÉ¨ÉÉxªÉiÉ: 

P -3-2 VÉxÉEò ® ú½ þÉ +Éè® ú B LA-139-1  ´É BLA -39-4 VÉxÉxÉÒ ® ú½ þÒ*  ´ÉÞrùÉSÉ±É¨É ¨Éä 

¨ÉÚ±ªÉÉÆÊEòiÉ +É] õ +É¶ÉÉVÉxÉEò ½ èþÊ¥Éb ÷Éå ¨Éä, H -10 (M 10/4 x  M  26/1 ) +iªÉÊvÉEò MÉÖ] õ±ÉÒ 

= {ÉVÉ (7.58 ÊEò. OÉÉÆ./{Éäb ÷) Ên ùªÉÉ* 

 

¡òºÉ±É |É¤ÉÆvÉxÉ :  

 ¤ÉÉ{É] Âõ±ÉÉ Eäò N P K  |ÉªÉÉäMÉÉå ¨Éä 500 OÉÉÆ N  EòÉ |É¨ÉÉhÉ, 7.29 ÊEò. OÉÉÆ. |ÉÊiÉ {Éäb ÷ EòÉ 

ºÉÉlÉÇEò +ÊvÉEòiÉ¨É ¡òºÉ±É Ên ùªÉÉ, ±ÉäÊJÉxÉ P  iÉlÉÉ K  EòÉ |É¨ÉÉhÉ ºÉÉlÉÇEòiÉÉ xÉ½ þÒ Ên ùJÉÉ< Ç*  

ZÉÉ® úOÉÉ¨É-1  EòÒ U ô: ¡òºÉ±ÉÉå iÉEò EòÒ ºÉÆSÉªÉÒ = {ÉVÉ {É® ú N ,P ,K  EòÉ {ÉÉ® úº{ÉÊ® úEò |É¦ÉÉ´É xÉä 
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Ên ùJÉÉªÉÉ ÊEò 500:250:250 N P K  |ÉÊiÉ {Éäb ÷ ±ÉMÉÉxÉä ºÉä MÉÊ® ú¹] õ ºÉÆSÉªÉÒ = {ÉVÉ (33.32 

ÊEò.OÉÉÆ/{Éäb ÷) Ê¨É±ÉäMÉÉ*  ¨Éb÷EòkÉ® úÉ ¨Éä iÉÒxÉÉä {ÉÉä¹ÉEòÉÆ¶ÉÉä EòÉä ¤Éb÷ÉxÉä ºÉä = {ÉVÉ ¨Éä ¦ÉÒ GòÊ¨ÉEò ´ÉÞrùÒ 

½ Öþ+É +Éè® ú 500:250:250 ÊEò.OÉÉÆ. N P K  |ÉÊiÉ {Éäb ÷ ¨Éä +ÊvÉEòiÉ¨É = {ÉVÉ (5.40 ÊEò.OÉÉÆ/{Éäb ÷) 

Ê¨É±ÉÉ*  ´ÉÞrùÉSÉ±É¨É ¨Éä 1000:125:250 N P K /{Éäb ÷ ±ÉMÉÉxÉä ºÉä U ôiÉ® úÒ Ê´ÉºiÉÉ® ú (6.95 ¨ÉÒ) 

+Éè® ú ´ÉÉÌ¹ÉEò MÉÖ] õ±ÉÒ = {ÉVÉ (6.82 ÊEò.OÉÉÆ/{Éäb ÷) MÉÊ® ú¹] õ ® ú½ þÉ* 

 ¦ÉÖ́ ÉxÉä·É® ú ¨Éä = SU ô vÉxÉi´É ® úÉä{ÉhÉ ¨Éä = ´ÉÇ® úEò ±ÉMÉÉxÉä Eäò |ÉªÉÉäMÉÉä ¨Éä +ÊvÉEò |É¨ÉÉhÉ Eäò 

= ´ÉÇ® úEò ±ÉMÉÉxÉä ºÉä {ÉÖ¹{ÉhÉ 15 Ên ùxÉ {Éäb ÷±Éä ½ Öþ+É +Éè® ú |ÉÊiÉ ´ÉMÉÇ ¨ÉÒ] õ® ú ¨Éä {ÉÖÎ¹{ÉiÉ ¶ÉÉJÉÉ´ÉÉä EòÒ 

ºÉÆJªÉÉ (16.22) iÉlÉÉ |ÉÊiÉ {ÉÖ¹{ÉMÉÖSU ô ¨Éä +ÊvÉEòiÉ¨É MÉÖ] õ±ÉÒ EòÒ ºÉÆJªÉÉ (8.10), = ´ÉÇ® úEò EòÒ 

MÉÊ® ú¹` ö |É¨ÉÉhÉ ¨Éä {ÉÉªÉÉ MÉªÉÉ*  ËSÉiÉÉ¨ÉÊhÉ, VÉMÉn ù±É{ÉÖ® ú, ¨Éb÷EòkÉ® úÉ, ´ÉåMÉÖ±ÉÉÇ iÉlÉÉ ´ÉÞrùÉSÉ±É¨É ¨Éä 

EòÉÊªÉEò MÉÖhÉEòÉä xÉä +ÆiÉ® úÉ±É iÉlÉÉ = ´ÉÇ® úEò |É¨ÉÉhÉÉä ºÉä ºÉÉlÉÇEò °ü{É ºÉä |É¦ÉÉÊ´ÉiÉ ½ Öþ+É* 

 ¤ÉÉ{É] Âõ±ÉÉ ¨Éä ºÉÉ¨ÉÉxªÉ iÉlÉÉ = SU ô vÉxÉi´É ® úÉä{ÉhÉ ¨Éä EòÉÊªÉEò MÉÖhÉEòÉä xÉä ¡òºÉ±É Eäò 

|ÉÉ® ÆúÊ¦ÉEò +´ÉºlÉÉ ¨Éä ºÉÉlÉÇEò °ü{É ºÉä Ê´ÉÊ¦ÉzÉiÉÉ xÉ½ þÒ Ên ùJÉÉªÉÉ*  U ô] õ´ÉÒ ¡òºÉ±É ¨Éä |ÉÊiÉ {Éäb ÷ 

EòÉ ¡òºÉ±É ºÉÉ¨ÉÉxªÉ vÉxÉi´É ¨Éä, = SU ô vÉxÉi´É ® úÉä{ÉhÉ {Én ùÊiÉ EòÒ iÉÖ±ÉxÉÉ ¨Éä {ÉÉÌJÉ +ÊvÉEòiÉiÉÉ 

Ên ùJÉÉ< Ç*  ¤ÉÉ{É] Âõ±ÉÉ EòÒ +xiÉ® úÉ±É ¡òºÉ±É |ÉªÉÉäMÉÉä ¨Éä, +iªÉÊvÉEòSÉ C :B  +xÉÖ{ÉÉiÉ ¨ÉÚÄMÉn ùÉ±É 

(1 :1 :10) iÉlÉÉ = ® ún ùn ùÉ±É (1 :1 :10) ¨Éä F1  |É¨ÉÉhÉ EòÒ = ´ÉÇ® úEò ¨Éä n äùJÉÉ MÉªÉÉ*  +xiÉ® úÉ±É 

¡òºÉ±É EòÉ +ÉªÉ ¦ÉÖ́ ÉxÉä·É® ú ¨Éä +ÊvÉEòiÉ¨É (5,880 / ½ äþC] õ® ú) EòÉä±ÉÉäEäòÊ¶ÉªÉÉ ¨Éä {ÉÉªÉÉ MÉªÉÉ 

ÊVÉºÉEäò xÉVÉn ùÒEòÒ +ÉªÉ ¤ÉéMÉxÉ ¨Éä (°ü 4,166 / ½ äþC] õ® ú) Ê¨É±ÉÉ +Éè® ú ¨ÉÖJªÉ ´É +xiÉ® úÉ±É ¡òºÉ±É 

EòÒ +ÉªÉ Gò¨É¶É: EòÉVÉÚ + EòÉä±ÉÉäEäòÊ¶ÉªÉÉ (°ü 17,000 / ½ äþC] õ® ú), EòÉVÉÚ + ±ÉÉäÊ¤ÉªÉÉ (°ü 

15,263 / ½ äþC] õ® ú) +Éè® ú EòÉVÉÚ + ¤ÉéMÉxÉ (°ü 14,666 / ½ äþC] õ® ú) ̈ Éä +ÊvÉEò ® ú½ þÉ*  ZÉÉ® úOÉÉ¨É ¨Éä 

+ÊvÉEòiÉ¨É ¡òºÉ±Én äùxÉä́ ÉÉ±ÉÒ +xiÉ® úÉ±É¡òºÉ±É lÉä; 50 |ÉÊiÉ¶ÉiÉ Ê¶É¡òÉÊ® úiÉ = ´ÉÇ® úEò |É¨ÉÉhÉ ¨Éä 

V´ÉÉ® ú (47.69 ÏC´É] õÉ±É / ½ äþC] õ® ú), ¨ÉÚÄMÉ¡ò±ÉÒ (2.42 ÏC´É] õÉ±É / ½ äþC] õ® ú) iÉlÉÉ iÉÚ® ú (7.05 

ÏC´É] õÉ±É/½ äþC] õ® ú) +Éè® ú {ÉÚ® äú = ´ÉÇ® úEò |É¨ÉÉhÉ ¨Éä = ® ún ù (4.87 ÏC´É] õÉ±É / ½ äþC] õ® ú) ® ú½ þÉ*  

´ÉÞrùÉSÉ±É¨ÉÂ ¨Éä 1 :2.1   EòÒ C :B  +xÉÖ{ÉÉiÉ = ® ún ù ¨Éä Ê¨É±ÉÉ ÊVÉºÉEäò xÉVÉn ùÒEò ¨Éä ¨ÉÚÄMÉ¡ò±ÉÒ 
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(1 :1 .19) ® ú½ þÉ, ±ÉäÊJÉxÉ ¨ÉÚMÉ¡ò±ÉÒ ¨Éä ¯û.16,187/½ äþC] õ® ú +iªÉÊvÉEò EÖò±É ±ÉÉ¦É Ê¨É±ÉÉ* 

                   

¡òºÉ±É ºÉÆ® úIÉhÉ : 

 ¤ÉÉ{É] Âõ±ÉÉ ¨Éä n ÚùºÉ® úÉ +Éè® ú iÉÒºÉ® úÉ {ÉÖ½ þÉ® ú Eäò ¤ÉÉn ù |É® úÉä½ þ <±±ÉÒ, iÉlÉÉ {ÉkÉÉ +Éè® ú 

{ÉÖ¹{ÉMÉÖSU ô VÉÉ±ÉEòÒ] õ EòÉ ÊxÉªÉÆj ÉhÉ ¨Éä ºÉ¦ÉÒ EòÒ] õxÉÉ¶ÉEò = {ÉSÉÉ® ú BEò n ÚùºÉ® äú ºÉä ¤É® úÉ¤É® ú ® ú½ þÉ 

±ÉäÊJÉxÉ +xÉÖ{ÉSÉÊ® úiÉ ÊxÉªÉÆj ÉhÉ ºÉä = kÉ¨É ® ú½ þÉ*  ¦ÉÖ́ ÉxÉä·É® ú ¨Éä ½ þÉäº] õÉÊ¶ÉªÉÉxÉ, λ-ºÉè½ þÉ±ÉÉämÉÒxÉ 

+Éè® ú |ÉÉä¡òÒxÉÉä¡òÉÄºÉ VÉèºÉä ºÉ¦ÉÒ xÉªÉÉ EòÒ] õxÉÉ¶ÉEòÉä xÉä Ê¶É¡òÊ® úiÉ ¡Öò½ þÉ® ú ºÉÚSÉÒ EòÒ ºÉ¨ÉÉxÉ {ÉÉªÉÉ 

MÉªÉÉ*  ¤ÉÉä® úÉxÉ = {ÉSÉÊ® úiÉ {Éäb ÷Éä ¨Éä ÊmÉ{ºÉ EòÉ +ÉèºÉiÉ ºÉÆJªÉÉ 4.35 |ÉÊiÉ {ÉÖ¹{ÉMÉÖSU ô ® ú½ þÉ ±ÉäÊJÉxÉ 

+xÉÖ{ÉSÉÊ® úiÉ {Éäb ÷Éå ¨Éä = ºÉEòÒ ºÉÆJªÉÉ 5.34 |ÉÊiÉ {ÉÖ¹{ÉMÉÖSU ô, ¦ÉÖ́ ÉxÉä·É® ú ¨Éä {ÉÉªÉÉ MÉªÉÉ*  

EòÉ¤ÉÉÇÊ® ú±É (0.1% ), λ-ºÉè½ þÉ±ÉÉämÉÒxÉ (0.003% ) +Éè® ú |ÉÉä¡òÒxÉÉä¡òÉÄºÉ (0.05% ) Gò¨É¶É: 

5.50, 4.78 iÉlÉÉ 4.65 ÊEò OÉÉÆ/{Éäb ÷ EòÒ +ÊvÉEò = {ÉVÉ n äùEò® ú, ËSÉiÉÉ¨ÉÊhÉ ¨Éä SÉÉªÉ ¨ÉSU ô® ú 

{É® ú +iªÉÊvÉEò |É¦ÉÉ´É¶ÉÉ±ÉÒ {ÉÉªÉÉ MÉªÉÉ*  VÉMÉn ù±É{ÉÚ® ú ¨Éä ] Åèõ+VÉÉä¡òÉºÉ = {ÉSÉÉ® ú ¨Éä +iªÉÊvÉEò 

MÉÖ] õ±ÉÒ = {ÉVÉ (142.37 ÊEò OÉÉÆ/½ äþC] õ® ú) Ê¨É±ÉÉ VÉÉä |ÉÉä¡òÒxÉÉä¡òÉºÉ (1 16.64 ÊEò OÉÉÆ/½ äþC] õ® ú) ºÉä 

ºÉ¨ÉÉxÉiÉÉ Ên ùJÉÉ< Ç, ZÉÉ® úOÉÉ¨É ¨Éä 6.90 ÊEò OÉÉÆ/{Éäb ÷ EòÒ +ÊvÉEòiÉ¨É MÉÖ] õ±ÉÒ = {ÉVÉ Ê¶É¡òÉÊ® úiÉ 

¡Öò½ þÉ® ú ºÉÚSÉÒ ¨Éä Ê¨É±ÉÉ ÊVÉºÉEäò ¤ÉÉn ù |ÉÉä¡òÒxÉÉä¡òÉºÉ (6.60 ÊEò OÉÉÆ/{Éäb ÷) ® ú½ þÉ*  ¨Éb÷EòkÉ® úÉ +Éè® ú 

´ÉåMÉÖ±ÉÉÇ ¨Éä,  λ-ºÉè½ þÉ±ÉÉämÉÒxÉ ÊxÉ¶ÉÉxÉä EòÒ] õÉä EòÉ ÊxÉªÉÆj ÉhÉ ¨Éä +iªÉÆiÉ |É¦ÉÉ´ÉÒ = {ÉSÉÉ® ú {ÉÉªÉÉ MÉªÉÉ*  

´ÉÞrùÉSÉ±É¨É ¨Éä Ê¶É¡òÉÊ® úiÉ ¡Öò½ þÉ® ú ºÉÚSÉÒ ¨Éä 7.0 ÊEò OÉÉÆ/{Éäb ÷ EòÉ +ÉèºÉiÉ ´ÉÉÌ¶ÉEò MÉÖ] õ±ÉÒ = {ÉVÉ 

Ê¨É±ÉÉ VÉÉä |ÉÉä¡òÒxÉÉä¡òÉÄºÉ (6.60  ÊEò OÉÉÆ/{Éäb ÷)* 

 ¤ÉÉ{É] Âõ±ÉÉ ¨Éä EòÉVÉÚ EòÉÆb ÷ +Éè® ú VÉb÷ U äôn ùEò (C S RB ) EòÉ ® úÉäMÉ½ þ® ú ÊxÉªÉÆj ÉhÉ |ÉªÉÉäMÉÉä ¨Éä 

Ë±Ébä÷xÉ 0.2%  ÊVÉºÉ¨Éä 54.54 ºÉä 70.00 |ÉÊiÉ¶ÉiÉ EòÉ Ê¤ÉxÉÉ ½ þÉÊxÉiÉ {Éäb ÷ lÉä, +Éè® ú = ºÉEäò 

¤ÉÉn ù EòÉ¤ÉÉÌ® ú±É 1 .0%  ® ú½ þÉ ÊVÉºÉ¨Éä Ê¤ÉxÉÉ ½ þÉÊxÉiÉ {Éäb ÷ EòÉ |ÉÊiÉ¶ÉiÉiÉÉ 45.45 ºÉä 66.67 

iÉEò ® ú½ þÉ*  C±ÉÉä® úÉä{Éè® úÒ¡òÉºÉ (0.2% ) ºÉä ÊºÉ¡Çò ºÉÚÆb ÷Ò ÊxÉEòÉ±ÉxÉä ºÉä 40 |ÉÊiÉ¶ÉiÉ = {ÉSÉÊ® úiÉ 

{Éäb ÷Éä Ê¤ÉxÉÉ {ÉÖxÉ½ þÉÇÊxÉiÉ ® ú½ þÉ*  C±ÉÉä® úÉä{Éè® úÒ¡òÉºÉ (0.2% ) ¨Éä Ê¤ÉxÉÉ {ÉÖxÉ½ þÉÇÊxÉiÉ {Éäb ÷Éå EòÉ 
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|ÉÊiÉ¶ÉiÉiÉÉ +±ÉMÉ-+±ÉMÉ ® ú½ þÉ; VÉMÉn ù±É{ÉÚ® ú ¨Éä (66.66), ZÉÉ® úOÉ¨É ¨Éä (100.0), ¨Éb ÷EòkÉ® úÉ ¨Éä  

(94.90), ´ÉåMÉÖ±ÉÉÇ ¨Éä  (93.33) VÉ¤É ¨ÉÉäxÉÉäGòÉä] õÉä¡òÉºÉ (0.2% ) ºÉä 87.50 |ÉÊiÉ¶ÉiÉ = {ÉSÉÊ® úiÉ 

{Éäb ÷ Ê¤ÉxÉÉ ½ þÉÊxÉiÉ ® ú½ þÉ* 

 |ÉÉn äùÊ¶ÉEò |É¨ÉÖJÉiÉiÉÉ EòÒ EòÒ] õÉä EòÉ VÉÒ´É{ÉÊ® úÎºiÉÊlÉ |ÉªÉÉäMÉÉä ¨Éä,  +ÊvÉEòi¨É iÉÉ{É¨ÉÉxÉ 

(r=  -0.31 ) iÉlÉÉ xªÉÚxÉiÉ¨É iÉÉ{É¨ÉÉxÉ (r=  -0.30) |É® úÉä½ þ <±±ÉÒ EòÉ ÊGòªÉÉ {É® ú |É¦ÉÉ´É Ên ùJÉÉªÉÉ 

VÉ¤É ¤ÉÉÊ® ú¶É +Éè® ú ¤ÉÉÊ® ú¶É EòÉ Ên ùxÉÉä xÉä ºÉÉlÉÇEò °ü{É ºÉä {ÉÖ¹{É½ ÖþSU ô ÊmÉ{ºÉ EòÉ ÊGòªÉÉ {É® ú 

@ñhÉÉi¨ÉEò |É¦ÉÉ´É (Gò¨É¶É: r=  -0.26 ́ É r=  -0.31) Ên ùJÉÉ< Ç*  ¦ÉÖ́ ÉxÉä·É® ú ¨Éä ½ þ±n ùÒ ÊmÉ{ºÉ {É® ú 

|ÉEòÉ¶É¨ÉÉxÉ ºÉÉèªÉÇ vÉÆ] õÉ PÉxÉÉi¨ÉEò ºÉÉlÉÇEò |É¦ÉÉ´É Ên ùJÉÉªÉÉ VÉ¤É ¶ÉÉ¨É EòÉ RH  @ñhÉÉi¨ÉEò |É¦ÉÉ´É 

Ên ùJÉÉ< Ç, EòÉ±ÉÉ ÊmÉ{ºÉ {É® ú |ÉEòÉ¶É¨ÉÉxÉ ºÉèªÉÇ PÉÆ] õÉ ºÉÉlÉÇEò °ü{É ºÉä ºÉÆ¤ÉÆÊvÉiÉ ® ú½ þÉ*  ¨Éb÷EòkÉ® úÉ 

¨Éä ÊºÉ¡Çò EòÊxÉ¹] õ iÉÉ{É¨ÉÉxÉ +Éè® ú ¤ÉÉÊ® ú¶É SÉÉªÉ ¨ÉSU ô® ú ºÉÆJªÉÉ {É® ú ºÉÉlÉÇEò +Éè® ú @ñhÉÉi¨ÉEò |É¦ÉÉ´É 

Ên ùJÉÉ< Ç*  SÉÉªÉ ¨ÉSU ô® ú ½ þÉÊxÉ ´ÉåMÉÖ±ÉÉÇ ¨Éä RH  iÉlÉÉ EòÊxÉ¹] õ iÉÉ{É¨ÉÉxÉ ºÉä @ñhÉÉi¨ÉEò +Éè® ú 

ºÉÉlÉÇEò ºÉÆ¤ÉÆvÉ Ên ùJÉÉªÉÉ VÉ¤É ÊmÉ{ºÉ EòÉ ½ þÉÊxÉ, EòÊxÉ¹] õ iÉÉ{É¨ÉÉxÉ +Éè® ú RH  ºÉä @ñhÉÉi¨ÉEò 

ºÉÉlÉÇEò ºÉÆ¤ÉÆvÉ Ên ùJÉÉªÉÉ*  ´ÉÞrùÉSÉ±É¨É ¨Éä {ÉkÉÉ VÉÉ±ÉEòÒ] õ EòÉ ºÉÆJªÉÉ {É® ú ¤ÉÉÊ® ú¶É, RH  iÉlÉÉ 

MÉÊ® ú¹] õ iÉÉ{É¨ÉÉxÉ xÉä ºÉÉlÉÇEò °ü{É ºÉä @ñhÉÉi¨ÉEò |É¦ÉÉ´É Ên ùJÉÉªÉÉ*   

 ¤ÉÉ{É] Âõ±ÉÉ ¨Éä VÉxÉxÉp ù́ ªÉÉä ¨Éä ºÉÊ½ þ¹hÉÖ ªÉÉ ÊxÉ® úÉävÉEòiÉÉ {É½ þSÉÉxÉxÉä EòÉ |ÉªÉÉäMÉÉä ¨Éä, n ùºÉ 

BCºÉ¶ÉxÉÉä xÉä |É® úÉä½ þ <±±ÉÒ EòÒ EòÊ® ú¹] õ ½ þÉÊxÉ; 0.76 ºÉä 0.77 |ÉÊiÉ¶ÉiÉ Ên ùJÉÉEò® ú {É® úº{É® ú 

ºÉ¨ÉÉxÉiÉÉ Ên ùJÉÉ< Ç*  ¦ÉÖ́ ÉxÉä·É® ú ¨Éä ºÉ¦ÉÒ M LT -2 BxÉ] ÅõÒªÉÉä xÉä |É® úÉä½ þ <±±ÉÒ iÉlÉÉ {ÉÖ¹{ÉMÉÖSU ô 

ÊmÉ{ºÉ EòÉ ½ þÉÊxÉ EòÉä |É´ÉhiÉÉ Ên ùJÉÉ< Ç ÊVÉºÉEòÉ ºÉÆJªÉÉ 24 ºÉä 50 |ÉÊiÉ 10 {ÉÖ¹{ÉMÉÖSU ô*   

 VÉMÉn ù±É{ÉÚ® ú ¨Éä {ÉÖ¹{ÉMÉÖSU ô ÊmÉ{ºÉ EòÉ ½ þÉÊxÉ C AR S -5, C AR S -3 iÉlÉÉ T -30/1  ¨Éä 

Gò¨É¶É: EòÊxÉ¹] õ ® ú½ þÉ*  ¨Éb÷EòkÉ® úÉ +Éè® ú ´ÉåMÉÖ±ÉÉÇ EòÒ ºÉ¦ÉÒ BEòºÉ¶ÉxÉÉä xÉä SÉÉªÉ ¨ÉSU ô® ú, {ÉkÉÉ 

ºÉÖ® ÆúMÉ EòÒ] õ, {ÉkÉÉ +Éè® ú {ÉÖ¹{ÉMÉÖSU ô VÉÉ±ÉEòÒ] õ, ºÉä¤É +Éè® ú MÉÖ] õ±ÉÒ U äôn ùEò iÉlÉÉ {ÉÖ¹{ÉMÉÖSU ô ÊmÉ{ºÉ 

EòÉä Ê´ÉÊ´ÉvÉ ºiÉ® ú EòÒ |É´ÉhiÉÉ Ên ùJÉÉ< Ç* 
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iÉEòÊxÉEòÒ ½ þºiÉÉÆiÉ® úhÉ :            
 

 <ºÉ ºÉÉ±É ¨Éä JÉÖ±É 4.0 ±ÉÉJÉ Eò±É¨ÉxÉÉä iÉèªÉÉ® ú ÊEòªÉÉ MÉªÉÉ +Éè® ú EòÉVÉÚ EÞò¹ÉEòÉä Eäò 

+±ÉÉ´ÉÉ Ê´ÉÊ´ÉvÉ ºÉ® úEòÉ® úÒ +Éè® ú MÉè® ú ºÉ® úEòÉ® úÒ ºÉÆºlÉÉ+Éä EòÉä ¤ÉÉÄ] õÉ MÉªÉÉ*  EòÉVÉÚ EÞòÊ¹É EòÒ 

Ê´ÉÊ´ÉvÉ Ê´ÉSÉÉ® úÉå, EòÉVÉÚ ºÉä¤É EòÉ <ºiÉ¨ÉÉ±É, ¨ÉÚ±ªÉ ´ÉÞÊrù iÉlÉÉ +xªÉ ºÉÆ¤ÉÆÊvÉiÉ {É½ þ±ÉÖ+Éä {É® ú Ê´ÉÊ´ÉvÉ 

Eåòp ùÉä ¨Éä |ÉÊ¶ÉIÉhÉ +ÉªÉÉäÊVÉiÉ ÊEòªÉÉ MÉªÉÉ*  EòÉVÉÚ = i{ÉÉn ùxÉ Eäò ¤ÉÉ® äú ¨Éä Ê´ÉÊ´ÉvÉ Eåòp ùÉä EòÉ 

´ÉèY ÉÉÊxÉEòÉä ¨Éä ® äúÊb ÷ªÉÉä = {ÉxªÉÉºÉ iÉlÉÉ n Úù® ún ù¶ÉÇxÉ EòÉ ¨ÉÖÊp ùiÉ EòÉªÉÇGò¨É ¨Éä ¶ÉÉ¨ÉÒ±É lÉä*  ºÉºªÉ 

ºÉÆ® úIhÉ, VÉ±É +Éè® ú Ê¨É] Âõ] õÒ ºÉÆ® úIÉhÉ, ® úÉä{ÉhÉ iÉEòÊxÉEòÒ iÉlÉÉ {ÉÉä¹ÉEòÉÆ¶É |É¤ÉÆvÉxÉ, ´ÉèºÉä ½ þÒ EòÉVÉÚ 

ºÉÆºEò® úhÉ ºÉÆ¤ÉÆvÉÒ Ê´ÉSÉÉ® úÉä {É® ú, ºlÉÉxÉÒªÉ EÞò¹ÉEòÉä, Ê´ÉÊ´ÉvÉ VÉxÉVÉÉÊiÉªÉÉä +Éè® ú +xªÉ ` äöEäòn ùÉ® úÉä EòÒ 

¡òÉªÉn äù Eäò Ê±ÉB VÉxÉÉÆvÉÉä±ÉxÉ +ÉªÉÉäÊVÉiÉ ÊEòªÉÉ MÉªÉÉ*  
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PROJECT CO-ORDINATOR’S REPORT 
 

The All India Coordinated Spices and Cashewnut Improvement Project (AICS & 
CIP) was started during the IV Five Year Plan in 1971 with its headquarters located at the 
Central Plantation Crops Research Institute, Kasaragod. During the VII Plan, the ongoing 
project (AICS & CIP) was bifurcated into two separate projects, one on Cashew and 
another on Spices.  The headquarters of the independent All India Coordinated Research 
Project  (AICRP) on Cashew was shifted to the newly established National Research 
Centre for Cashew, Puttur in 1986.   

The AICRP on Cashew has presently eight centres and one sub-centre; of which 
four were started at the inception of AICS & CIP in the year 1971 [Bapatla (ANGRAU 
the then APAU); Madakkathara (KAU, shifted from Anakkayam); Vengurla (BSKKV 
the then KKV) and Vridhachalam (TNAU)].  During the V Plan, one centre at 
Bhubaneswar (OUAT) and in the VI Plan, two centres, one at Jhargram (BCKVV) and 
another at Chintamani (UAS) were added.  During VIII Plan, one centre at Jagdalpur 
(IGAU) and a sub centre at Pilicode (KAU) were also started.  These centres of AICRP 
on Cashew are located in eight cashew-growing states of the country and are under the 
administrative control of different State Agricultural Universities. 

The budget allocation of the project for the year 2005-2006 was Rs.120.00 lakhs              
(Rs.90.00 lakhs ICAR Share) and the expenditure was Rs.124.14 lakhs (Rs. 93.11 lakhs 
ICAR Share).   

The mandate of the project is to increase production and productivity of cashew 
through: 

1.  Evolving high yielding varieties with export grade kernels, tolerant/ resistant to 
pests and diseases. 

2.  Standardizing agro- techniques for the cashew crop under different agro-
climatic conditions. 

3.  Evolving cost effective and efficient pest and disease management practices. 

 The salient findings during the period under report, under different projects 
initiated to fulfill these objectives have been presented hereunder under the following 
sections. 
 

 

CROP IMPROVEMENT 

Cashew germplasm collections were identified, collected and conserved in 

respective Regional Cashew Field Gene Banks (RCFGB) thereby enhancing the total 

germplasm conserved to 1261. The germplasm evaluation trial indicated that BBSR-1 

yielded the highest annual nut yield of 3.00kg at Bapatla during 2005.  At Bhubaneswar, 

six accessions had a mean nut weight of more than 8.00g.  The highest cumulative yield 

of 246.93kg for 14 harvests was recorded for 44/1 ARSC (Vengurla-5) at Chintamani 

Centre.  A local collection, CARS-10 was found to be tolerant to short spells of low 

temperature (2–2.5ºC) at Jagdalpur Centre, which had no leaf shedding as in other 



 16 
 

collections.  JGM 34/3 yielded 158.36kg/tree in 13 harvests at Jhargram Centre, wherein 

7 promising germplasm accessions had a shelling percentage exceeding 29 percentage.  

At Madakkathara Centre, highest nut weight of 8.50g was recorded by H-8-10 and Ullal-

4.  Three accessions collected from Harkul, Kumbharmat and Sonoli Budruk in Coastal 

Maharashtra had jumbo nuts of more than 10.00g.   Four cashew trees indicating possible 

tolerance to salt water inundation have been identified from Tsunami affected plantations 

at Cuddalore and Nagapattinam.   
 

 

In Multilocation Trial II, a maximum annual nut yield was noticed in T.No. 10/19 

at Bapatla which yielded 12.02kg during 2005 and had the maximum cumulative nut 

yield of 48.24kg for 10 harvests.  Similarly, at Bhubaneswar H-320 and H-303 had 

maximum cumulative nut yield of 65.30kg and 61.00kg up to the 10th harvest.  The 

varietal evaluation at Chintamani indicated that H-320 and NRCC-Sel-2 exhibited 

consistency in annual nut yield and recorded maximum yield of 19.50kg/tree and 

17.20kg/tree respectively during 2005.  At Madakkathara Centre, highest annual nut yield 

was recorded by H-303 (5.21kg/tree) followed by H 1608 (5.19kg/tree).  Highest shelling 

percentage of 32.50 was recorded in M 44/3 which was closely followed by 3/28 and 

3/33 which had shelling percentage of 32.00 at Vengurla Centre.  At Vridhachalam, H-

320 recorded the maximum mean nut weight of 7.80g.    

 

The growth parameters of the precocious dwarf KGN-1 were similar to the local 

check at Bapatla Centre whereas at Chintamani, Jhargram, Vengurla and Vridhachalam 

KGN-1 had higher growth compared to respective local check.  However, dwarfness was 

displayed by KGN-1 at Bhubaneswar and Pilicode Centres.   

 

Among the released varieties, Vengurla-4 recorded the maximum plant height 

(8.40m) followed by Vengurla-5 (4.50m) at Bapatla Centre.  Maximum number of 

bisexual flowers were recorded in BBSR-1 (289.50) followed by Kanaka (217.50).  At 

Jhargram,   Jhargram-1 had the highest plant height of 3.08m and highest mean canopy 

spread of 3.14m and highest stem girth was recorded for Vengurla-4 (29.67cm).   

 

Under hybridization trial, at Bapatla the hybrids H-36 and H-65 recorded a nut 

weight of more than 7.0g.  At Bhubaneswar, A6 was the most promising hybrid, which 
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recorded the highest nut yield of 9.00 kg/plant, having nut weight of 9.00g and shelling 

percentage of 34.00.  All the high yielding hybrids at Madakkathara had one common 

male parent P-3-2 and female parent was BLA-139-1 and BLA 39-4.  Out of the eight 

promising hybrids evaluated at Vridhachalam, the hybrid H 10 (M 10/4 x M 26/1) had the 

highest nut yield of 7.58 kg/tree. 

 

CROP MANAGEMENT 

In NPK trials, at Bapatla application of 500g level of N gave significantly higher 

yield of 7.29 kg per tree, however influence of P and K levels were not significant.  

Interaction effect of N,P,K on cumulative yield of Jhargram-1 upto 6th harvest indicated 

500:250:250 of NPK/tree leading to a maximum cumulative yield (33.32kg/tree).  At 

Madakkathara, increasing levels of all the three nutrients led to progressive increase in 

yield with a maximum yield (5.40 kg/tree) in 500:250:250 of NPK/tree.   The maximum 

canopy diameter (6.95m) and maximum annual nut yield (6.82kg/tree) were recorded in 

T24 with 1000:125:250g NPK/plant at Vridhachalam. 

In fertilizer application in high density planting, at Bhubaneswar flowering was 

advanced by 15 days ahead with higher doses of fertilizer, and the number of flowering 

laterals/m2 (16.22) and the number of nuts per panicle was maximum in highest doses of 

fertilizer M3 (8.10).  The vegetative characters were significantly influenced by spacing 

and fertilizer dosage at Chintamani, Jagdalpur, Madakkathara, Vengurla and at 

Vridhachalam.  

At Bapatla, the growth parameters did not vary significantly during the initial 

stage of crop under normal and high density planting.  The yield per tree was marginally 

high under normal density as compared to high density planting system during the 6th 

harvest at Madakkathara. 

In intercropping trials, maximum C:B ratio was observed in F1 level of fertilizers 

for both green gram (1:1.10) and  black gram (1:1.10) at Bapatla. The return of intercrop 

was highest in colocasia (Rs.5,880/ha) followed by brinjal (Rs.4,166/ha) at Bhubaneswar 

and the total return from main and intercrop was highest in T6 (Cashew + colocasia) 

(Rs.17,000/ha) followed by T3 (Cashew  + cowpea) (Rs. 15,263/ha) and T1 (Cashew + 

brinjal) (Rs.14,666/ha).  At Jhargram, the intercrops which yielded maximum in cashew 

were cluster bean (47.69q/ha), groundnut (2.42q/ha) and pigeon pea (7.05q/ha) under 50 
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per cent of recommended fertilizer doses and black gram yielded maximum (4.87q/ha) 

with full dose of fertilizers.  Black gram led to the highest C:B ratio of 1:2.1 followed by 

groundnut (1:1.19) at Vridhachalam, however groundnut resulted in maximum net profit 

of Rs.16,187/ha.   

 

CROP PROTECTION 

 All the insecticidal treatments were on-par, but superior over the untreated control 

after second and third sprays in respect of shoot tip caterpillar as well as, leaf and 

blossom webber at Bapatla.  All the new insecticides viz., Hostathion, λ-cyhalothrin and 

profenophos were at par with the recommended spray schedule at Bhubaneswar. The 

mean number of thrips per panicle was 4.35 in Boron treated trees whereas it was 5.34 

per panicle in control trees at Bhubaneswar. Carbaryl (0.1%), λ-cyhalothrin (0.003%) and 

Profenophos (0.05%) were most effective against TMB infestation resulting in higher 

yields of 5.50, 4.78 and 4.65kg nuts per tree, respectively at Chintamani. The highest nut 

yield (142.37 kg/ha) was obtained in Triazophos treatment which was at par with 

Profenophos  (116.64 kg/ha) at Jagdalpur, while at Jhargram, the highest nut yield of 

6.90kg/tree was recorded in recommended spray schedule followed by profenophos 

(6.60kg/tree).  At Madakkathara and Vengurla, λ-cyhalothrin (T-4) was the most 

effective treatment in controlling the target pests.  The mean annual nut yield was also the 

highest in the recommended spray schedule (7.0kg/tree) followed by Profenophos 

(6.60kg/tree) at Vridhachalam. 

 

In curative control trial for the control of Cashew Stem and Root Borer (CSRB), 

at Bapatla, lindane 0.2% was efficient having 54.54 to 75.00 percent trees without re-

infestation followed by carbaryl 1.0% with 45.45 to 66.67 percent trees without re-

infestation.  Chlorpyriphos (0.2%) led to maximum recovery (85%) and only extraction 

of grub could also lead to 40 per cent of treated trees without reinfestation at 

Bhubaneswar.  Chlorpyriphos (0.2%) led to different percentages of treated trees without 

re-infestation; at Jagdalpur (66.66), Jhargram (100.0), Madakkathara (94.90), Vengurla 

(93.33), while monocrotophos (0.2%) led to 87.50 per cent of treated trees without re-

infestation. 
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In the bioecology of pests of regional importance, at Bapatla both the maximum 

temperature (r = -0.31) and minimum temperature (r = -0.30) were found to influence the 

activity of the shoot tip caterpillar, while rainfall and rainy days displayed significant 

negative influence (r = -0.26 & r = -0. 31) on the activity of inflorescence thrips.  The 

yellow thrips were significantly positively correlated with bright sunshine hours and 

negatively correlated with evening RH, whereas the black thrips were significantly 

correlated with bright sunshine hours at Bhubaneswar.  At Madakkathara, maximum and 

minimum temperatures, morning and afternoon RH, sunshine hours, rainfall and rainy 

days; only mean and minimum temperature, and rainfall was found negatively and 

significantly correlated with the TMB population.  TMB infestation at Vengurla was 

negatively and significantly correlated with relative humidity and minimum temperature; 

thrips infestation had negative significant correlation with minimum temperature and RH.  

Rainfall, RH and maximum temperature had significant negative influence on leaf 

webber populations at Vridhachalam.   
 

While screening the germplasm for locating tolerant/ resistant, ten accessions 

were found to be on-par with each other having least damage of shoot tip caterpillar from 

0.76-0.77 per cent at Bapatla.  All the MLT-2 entries indicated susceptibility to shoot tip 

caterpillar and inflorescence thrips, which ranged between 24 to 50 per 10 panicles at 

Bhubaneswar.  The minimum inflorescence thrips was seen in CARS-5 followed by 

CARS-3 and T-30/1 at Jagdalpur.  All the germplasm accessions at Madakkathara and 

Vridhachalam had varying levels of susceptibility to TMB, leaf miner, leaf and blossom 

webber, apple and nut borer as well as inflorescence thrips. 

 

TRANSFER OF TECHNOLOGY 

During the year a total of over 4,00,000 grafts have been produced at different 

centres of AICRP on Cashew and distributed to various Government and Non-

Government agencies apart from cashew cultivators.  Trainings have been organised on 

different aspects of cashew cultivation, utilization of cashew apple, value addition and 

other related aspects by different centres.  Scientists of different centres have given radio 

talks and recorded televised programmes on cashew cultivation.   Theme based 

campaigns on plant protection, soil and water conservation, planting techniques and 

nutrient management as well as, processing aspects have been organised for the benefit of 

local cultivators, tribals and other entrepreneurs.  
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CENTRES OF ALL INDIA COORDINATED RESEARCH PROJECT ON 

CASHEW 

 

MAP  

 

 

 

 

 

 

 

 

 

HEADQUARTERS OF AICRP ON CASHEW 

p   National Research Centre for Cashew, Puttur 574 202 

 

AICRP on cashew Centres: 
 

1. Cashew Research Station, (ANGRAU), Bapatla, 522 101, Guntur District, Andhra Pradesh 
2. Cashew Research Station, (OUAT), Bhubaneswar 751 003, Orissa 
3. Agricultural Research Station, (UAS), Chintamani 563 125, Kolar District, Karnataka. 
4. SG College of Agricultural and Research Station, (IGAU), Jagdalpur     494 005, Chattisgarh  
5. Regional Research Station, (BCKV), Jhargram - 721 507, Midnapore West District, West 

Bengal  
6. Cashew Research Station, (KAU),Madakkathara 680 651, Kerala  
7. Regional Agricultural Research Station, (KAU), Pilicode 671 353, Kasaragod District, 

Kerala. 
8. Regional Fruit Research Station, (Dr. BSKKV), Vengurla 416 516, Maharashtra. 
9. Regional Research Station, (TNAU), Vridhachalam 606 001, Cuddalore District, Tamil 

Nadu. 
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GENERAL CHARACTERISTICS OF CENTRES OF                          

AICRP ON CASHEW 
 

The eight coordinating centres and one sub centre are spread in the East Coast, 
West Coast and Plains Region (plateau region) of the country. The centres of the East 
Coast are located at Bapatla, Bhubaneshwar, Jhargram and Vridhachalam. This zone 
receives low to medium rainfall ranging from 800 mm to 2000 mm annually and is 
distributed over a period of 7-8 months from June to January. The soil is mainly sandy, 
red sandy loam, red loam and laterite. Bapatla centre is situated at an elevation of 54.9 m 
from mean sea level (MSL) with 40° 54’ latitude and 80° 28’ longitude. At Bapatla the 
annual average rainfall is 1167 mm and the temperature ranges from 17.3 to 37.8° C; the 
soil is sandy soil with low organic matter, medium N, low P2O5 and K2O. Average water 
holding capacity  (AWC) of  soil is 100 mm and the climate is sub humid (dry). At 
Bhubaneshwar average rainfall is 1167 mm and the temperature ranges from 14.3 to 
37.1° C. The soil is red soil, red loamy and laterite. The climate is sub humid (dry), AWC 
100 mm.  The Jhargram centre is located 87° longitude and 78.8° latitude. At Jhargram 
average rainfall is 1622 mm and the temperature ranges from 11.3 to 39.4° C. The soil is 
red, laterite, shallow depth gravels, low in organic matter, N and high in P2O5 and K2O. 
The climate is sub humid (dry), AWC 200 mm. At Vridhachalam average rainfall is 1215 
mm and the temperature ranges from 18.7 to 35.7° C, the soil is red laterite, low in 
organic matter and N, medium in P2O5 and high in K2O. The climate is semi arid (dry), 
AWC 125 mm. 
 

The centres in the West Coast are located at Madakkathara, Pilicode and 
Vengurla. This zone receives rainfall ranging from 2800 mm to 3800 mm annually and is 
distributed over a period of 7-9 months from April/June to December. The soil is 
typically sandy, sandy loam, sandy clay loam and laterite (oxisol). Madakkathara receives 
an average rainfall of 3550 mms and the temperature ranges from 22 to 36.2° C, the soil 
is laterite (oxisol), medium in N, low in P and medium in K contents. The climate is per 
humid and AWC is 150 mm. At Vengurla average rainfall is 2916 mm and the 
temperature ranges from 17.4 to 32.9° C. Centre is situated at an elevation of 90m above 
MSL; the soil is sandy loam to sandy clay loam with high organic matter, N, K and low 
in P.  The climate is humid and, AWC is 150 mm.  

 
Maidan tract characterized by even land has Chintamani and Jagdalpur centres in 

this region.  Chintamani comes under Region III (Southern dry region), zone V (Eastern 
dry zone) of Karnataka and receives average rainfall of 789mm and the temperature 
ranges from 13.9 to 34.5° C.  Centre is situated at an elevation of 300m above MSL, the 
soil is red sandy loam, deficient in N, medium in P2O5 and high in K2O.  The climate is 
semi arid (dry), AWC is 150mm.  Jagdalpur is located at 17o 45’ to 20o 34’ N and 80o 
15’to 82o 15’ E longitude with altitude ranging from 550 m to 850 m above MSL with 
average annual rainfall ranging from 1200-1400mm. The maximum and minimum 
temperatures are 41o C and 6o C, respectively.  Texturally soils are sandy loam to silty 
loam, with very poor moisture retaining capacity having shallow depth with poor organic 
matter (0.05%) and pH value (5.5 - 6.5) about normal. 
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I. CROP IMPROVEMENT 
 

Gen 1:  Germplasm collection, conservation, evaluation, characterization and 
cataloguing 

 
Centres: East Coast 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

 
West Coast 

Madakkathara, Pilicode and Vengurla 

 
Plains / others 

Chintamani and Jagdalpur 
 

The objectives of the project are: 
 

(a) To evaluate the existing germplasm of cashew in different centres 
(b) To collect local germplasm material with desirable characters such as high 

yield, cluster bearing habit, bold sized nuts, duration of flowering, off season 
flowering types from different cashew growing regions and, 

(c) To establish clonal germplasm conservation blocks in different centres 
[ 

SUMMARY: 
 

Cashew germplasm collections were identified, collected and conserved in respective 
Regional Cashew Field Gene Banks (RCFGB) thereby enhancing the total germplasm 
conserved to 1261.  The germplasm evaluation trial indicated that BBSR-1 yielded the 
highest annual nut yield of 3.00kg at Bapatla during 2005.  At Bhubaneswar, six 
accessions had a mean nut weight of more than 8.00g.  The highest cumulative yield of 
246.93kg for 14 harvests was recorded for 44/1 ARSC (Vengurla-5) at Chintamani 
Centre.  A local collection – CARS-10 was found to be tolerant to short spells of low 
temperature (2 – 2.5ºC) at Jagdalpur Centre, which had no leaf shedding as in other 
collections.  JGM 34/3 yielded 158.36kg/tree in 13 harvests at Jhargram Centre, wherein 
7 promising germplasm accessions had a shelling percentage exceeding 29 percentage.  
At Madakkathara Centre, highest nut weight of 8.50g was recorded by H-8-10 and Ullal-
4.  Three accessions collected from Harkul, Kumbharmat and Sonoli Budruk in Coastal 
Maharashtra had jumbo nuts of more than 10.00g.   Four cashew trees indicating possible 
tolerance to salt water inundation have been identified from Tsunami affected plantations 
at Cuddalore and Nagapattinam.   

 
 
 
 
 
 

 
Germplasm Collection: 
 

During the current year 27 germplasm collections have been done by different 

centres of AICRP on Cashew and have been planted in the respective regional Cashew 

Field Gene Banks (RCFGBs). The total number of accessions conserved so far is 1261 

(Table 1.1). 
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Table 1.1:   Cashew germplasm holding in different centres. 

Centre 
No. of accessions 

Existing 
Collected during 

2005 
Total existing 

2005-06 
East Coast    
Bapatla 131 1 132  
Bhubaneshwar 89 6 95  
Jhargram 125 1 106*  
Vridhachalam 264 5 269 
West Coast    
Madakkathara 148 -- 148 
Pilicode 65 -- 45* 
Vengurla 265 12 277 
Maidan tract/others    
Chintamani 126 2 128 
Jagdalpur 61 -- 61 

TOTAL 1274 27 1261 
Note:  * = Some germplasm lost due to excess temperature or drought 
 
Germplasm Evaluation : 
 

Cashew germplasm available at different AICRP-Cashew Centres have been 

evaluated for growth and yield parameters during 2005 and relevant particulars are 

mentioned centrewise. 

 
BAPATLA 
 

Among the accessions evaluated, Hy-95-4 had the highest plant height (5.90m) 

and maximum mean spread of canopy was recorded in the T.No. 40/1 (7.50m).  The 

maximum number of bisexual flowers per panicle was observed in T.No. 275 (134.75) 

which is an indicator of fruit set potential.  BBSR-1 gave the maximum annual nut yield 

per tree (3.00kg) followed by 9/8 L (2.08kg), while the cumulative nut yield was highest 

in T.No.268 as 5.69kg per tree for 5 harvests (Table 1.2).   
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Table 1.2 :  

 

Growth parameters and nut yield of promising 
cashew accessions / varieties at Bapatla 

Accession 
Number 

Mean 
plant 
height 

(m) 

Mean 
canopy 
spread 

Mean no. of 
bisexual 
flowers/ 
panicle 

Mean annual 
nut yield/tree 

(Kg) 
(2004-05) 

T.No.228 3.62 5.21 128.50 0.98 
T.No.268 4.48 6.75 55.75 2.02 
T.No.275 3.10 4.06 134.75 1.13 
4/5 4.98 5.91 106.00 1.47 
9/8 L 3.40 5.60 93.50 2.08 
15/4 4.10 4.05 130.75 1.95 
40/1 4.97 7.50 42.50 0.91 
Hy-94-3 4.28 4.53 106.75 0.58 
Hy-94-4 5.67 5.56 72.75 1.41 
Hy-95-4 5.90 5.70 70.25 0.95 
Hy-95-5 5.15 7.00 53.00 1.50 
BBSR-1 3.20 3.30 92.50 3.00 

 

 
BHUBANESWAR 
 

The highest nut yield during the first harvest was recorded in OC66 (0.50kg/tree) 

and OC71 (0.50kg/tree). Highest nut weight was observed in OC 57 (15.50g) followed by 

OC 85 (15.00g), OC 114 (12.00g) and OC 69 (11.50g) which could yield jumbonuts. Six 

other accessions showed nut weight of more than 8.00g as indicated in Table 1.3. 

 

Table 1.3 : Yield attributes of cashew 
germplasm accessions at 
Bhubaneswar. 

Accession No. 
Nut weight 

(g) 
Nut yield 

(kg) 
OC53 9.00 0.10 
OC56 4.50 0.40 
OC57 15.50 0.10 
OC66 10.00 0.50 
OC67 8.10 0.30 
OC69 11.50 0.40 
OC71 9.30 0.50 
OC84 8.00 0.10 
OC85 15.00 0.10 
OC113 10.00 0.30 
OC114 12.00 0.20 
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CHINTAMANI 

In 17 to 21st  year of planting, 74/6 ARSC (V-2) recorded 38.00kg/tree, 

35/3ARSC (ME-4/4) and 70/6ARSC (V-4) each recorded 30.00kg/tree, where as 

57/1ARSC (T-40), 58/8ARSC (T-129), 69/1ARSC (V-3), 72/6ARSC (H-19) and 

73/1ARSC (V-1) registered more than 20 kg /tree, as annual nut yield. 
 

Highest cumulative yield of 246.93kg/tree was recorded by 44/1ARSC(V-5) 

followed by 35/3ARSC(ME-4/4) and 41/3ARSC(5/37Manjeri) each of which recorded 

237.80kg/tree and 215.67kg/tree was recorded by 2/6ARSC(3/108Gubbi).  All these 

varieties had shelling percentage of more than 27.0 per cent (Table 1.4). 

Table 1.4 : Yield attributes of promising germplasm accessions at Chintamani 

Accession 
number 

Mean 
cumulative 
yield (kg) 

Mean 
annual 
yield 
(kg) 

Mean nut 
yield 

(kg/Tree) 

Mean nut 
weight 

(g) 

Mean shelling 
(%) 

 

2/6 ARSC 
(3/108 Gubbi) 

215.67 
 (21 yrs) 

15.00 10.27 4.10 28.0 

35/3 ARSC 
(ME 4/4) 

237.80  
(17 yrs) 

30.00 13.98 6.30 30.0 

41/3 ARSC 
(5/37 Manjeri) 

237.59  
(17 yrs) 

24.00 13.97 7.18 29.5 

44/1 ARSC 
(Vengurla –5) 

246.93  
(17 yrs) 

32.00 14.52 4.08 27.4 

 

 

JAGDALPUR 
The locally collected cashew accession, CARS –10 was found tolerant to low 

temperature of about 2.0 to 2.5 0C, as no leaf shedding occurred in this accession as in 

case of other varieties. 

The plant height was maximum in NRC-192 (3.89 m) followed by NRC-138.  

Highest nut weight (8.80 g) and apple weight (98.00g) was recorded in NRC-140. The 

nut yield/tree was highest for NRC-137 (6.63 Kg), followed by NRC-138 (4.91 Kg). The 

cumulative nut yield was highest in NRC- 137 (16.70 Kg) for 7 harvests. Shelling 

percentage was found highest in NRC- 137 (32.61) (Table 1.5). 
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Table 1.5 : 
 

Yield attributes of promising germplasm at 
Jagdalpur 

Accession 
Mean annual  

nut yield 
(Kg) 

Mean cum. 
yield 

Kg/Plant 

Mean 
weight/ 
nut (g) 

Mean 
shelling 

(%) 

NRC- 130 2.23 6.70 7.80 29.57 

NRC- 131 1.95 9.14 8.00 29.62 

NRC- 136 2.65 6.42 7.40 31.47 

NRC- 137 6.63 16.70 7.20 32.61 

NRC- 138 4.91 11.01 8.00 32.35 

NRC- 140 2.23 6.19 8.80 27.16 

NRC- 190 2.60 4.37 6.20 32.03 

NRC- 191 3.12 13.52 6.60 28.21 

NRC- 192 1.26 2.44 7.40 28.77 

NRC- 193 2.39 10.34 6.80 27.19 
 

JHARGRAM 
Two of the germplasm viz., JGM-40 & JGM-18/2 had only 5-6g nut weight but 

their shelling percentage and yield was higher. Nut weight was maximum in case of 

JGM-34/3 (9.42g) which had shelling percentage and yield of 30.48 and 10.57 kg/tree 

respectively. The cumulative yield for 16 years was also the highest in JGM-34/3 (158.36 

kg/tree) (Table 1.6). 

 
Table  1.6 : Yield and yield attributes of promising germplasm 

accessions at Jhargram 

Accession No. 

Mean 
annual 

nut yield 
(Kg/tree) 

Mean 
cumulative 

yield 
(Kg/tree) 

Mean nut 
wt (g) 

Mean 
shelling % 

JGM –6/5 15.41 1200.82 7.51 29.79 

JGM – 18/2 9.35 115.81 6.94 27.97 

JGM- 38/6 22.38 132.44 5.04 29.26 

JGM – 70 15.02 125.39 7.46 29.41 

JGM – 94 17.92 93.39 6.91 30.10 

JGM – 34/3 10.57 158.36 9.42 30.48 

JGM – 40 23.51 163.84 5.39 31.87 

JGM – 45 10.63 116.21 6.08 29.16 
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MADAKKATHARA  
A total of 148 accessions, collected till 2004-05, were planted for evaluation in 

the clonal germplasm conservation block.  Fresh grafts have been prepared from the old 

germplasm collections and the mother trees will be removed subsequently 

Highest yield was given by  A.  microcarpum (16.10 kg) followed by Ullal-1 

(12.90 kg), Indonesia (11.60kg) and Ullal-2 (11.20kg). The highest nut weight was 

recorded by H-8-10 (8.50g) and Ullal-4 (8.50 g).  Cumulative nut yield was maximum in 

A-1 (41.77kg/tree) followed by A.  microcarpum (22.04kg/tree) and H-8-10 

(19.00kg/tree) (Table 1.7). 

 

Table 1.7 : Yield and yield attributes of promising germplasm 
accessions at Madakkathara  

Accession 
Cumulative yield 

(kg/tree/ year) 
(12 years) 

Annual nut yield 
(kg/tree) 

Mean nut 
weight (g) 

A-1 41.77 6.70 6.90 
H-3-4  12.72 5.90 8.00 
H-8-10 19.00 9.60 8.50 
Indonesia 12.10 11.60 5.30 
Anakkara 14.74 6.00 7.00 
Anandapilly 11.05 6.60 7.60 
Ulikkal-6 15.40 10.40 7.00 
Peravoor-2 13.25 12.10 3.50 
UN-50 10.10 7.90 7.50 
Ullal-2 12.70 11.20 6.50 
Ullal-1 14.85 12.90 5.00 
A.microcarpum 22.04 16.10 7.50 
V-5 13.05 5.60 4.40 

Among the cashew accessions collected from Panama, the highest nut yield was 

recorded by P9 (15.20 kg/tree) followed by P13 (12.60 kg/tree). The highest nut weight 

was recorded by P14 (9.60g).  

PILICODE 

So far 78 types were identified from Northern Kerala and 43 types were planted in 

the germplasm block for evaluation. Among the accessions planted in 1998, PCKC-4, 

PCKC-9 followed by BLM 1 had better yield and biometric parameters. The percentage 

of bisexual flowers ranged between 2.44 and 8.76 in the different germplasm collections. 
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The dwarf type TPB-1 was used for hybridization programme with MDK-1 and ANK-1 

(Table 1.8). 
 

Table 1.8 : Growth and yield parameters of promising cashew 
germplasm accessions at  Pilicode 

Accession 
No./Variety 

Plant 
height 

(m) 

Canopy    
spread(m) 

Bisexual  
flowers 

(%) 

Yield of 
nuts/plant 

(Kg) 

Cum. nut 
yield 
/plant 
(Kg) 

E-W N-S 

PCKC-4 7.27 6.95 8.25 6.84 4.66 10.66 
PCKC-8 8.22 5.84 6.56 6.86 1.25 3.58 
PCKC-9 7.84 7.88 7.76 6.06 4.21 11.01 
BLM-1 7.02 7.02 7.63 6.08 3.94 9.3 
OCT-2 6.94 6.94 6.25 7.60 1.95 3.75 
BLM 3 7.40 7.40 7.61 2.44 0.82 1.58 
BLM 2 8.52 8.52 7.75 3.49 0.40 0.75 
Elappara 4.90 4.90 5.15 8.76 0.13 0.53 
KM-1 7.30 7.30 6.35 4.02 0.78 0.78 
Kodolipram 6.57 6.57 7.30 6.91 0.92 2.02 
TPB-1 1.75 1.75 2.5 7.10 - - 
CD 0.05 0.67 0.67 1.43 NS 3.04 1.50 

 

VENGURLA 
Growth and yield attributes of 14 types collected from Thane, Raigad, Kolhapur 

and Sindhudurg districts indicated prescence of jumbo nut types  having more than 10 g 

nut weight in three accessions (Harkul, Kumbharmat and Shenoli Budruku) (Table 1.9). 

The growth parameters did not show any significant variation among the germplasm 

collections. 

 
 

Table 1.9 : Growth and yield parameters of promising cashew 
germplasm accessions at  Vengurla 

Accession 
Plant 
height  

(m) 

Stem 
girth  
(cm) 

Canopy 
spread (m) Yield 

(kg/ tree) 

Nut 
weight 

(g) E.W N.S. 

Harkul  3.00 32.50 3.12 3.20 0.23 12.50 

Kumbharmutt 3.23 33.00 4.13 3.87 0.37 12.30 

Masoli 3.76 41.00 4.23 4.27 0.28 5.80 

Vetore Gogate 3.82 23.00 4.30 4.35 0.03 6.50 

Shenoli Budruku 2.90 37.00 5.10 6.00 0.25 12.50 
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VRIDHACHALAM  
Survey was conducted in the Tsunami affected cashew plantations of Cuddalore 

and Nagapattinam Districts by team of scientists from NRCC and RRS, Vridhachalam.   

Four cashew trees having possibility of salt tolerance were identified by the team. Grafts 

prepared from these trees will be included in the Gene Bank.  Eighteen lines were found 

to be promising in terms of nut weight (> 6.0g) and shelling percentage (> 26.0%) (Table 

1.10). 

 

Table 1.10 : Yield of promising cashew germplasm accessions at 
Vridhachalam 

Accession No. 

Nut 
yield / 
plant 
(Kg) 

Cumulative 
nut yield / 
plant(Kg) 

Mean 
weight/ 
nut (g) 

Shelling % 

13 harvests 
M 44/3 2.12 25.30 6.90 26.70 
NF 40 2.06 25.44 6.70 26.80 
M 26/2 1.98 28.73 7.00 27.20 
NF 64 2.10 20.81 7.20 28.20 
M 4/3 2.04 24.13 6.50 26.50 

8 harvests 
M 71/4 3.12 12.85 7.00 26.40 
TAF 13 3.24 13.01 6.50 27.10 
M 56/1 3.10 14.13 7.10 27.60 
M 87/3 2.98 17.83 6.50 27.10 
TAF 12 2.12 17.85 6.30 27.80 

4 harvests 
VSK 1 2.92 7.56 6.60 27.60 
VSK 2 3.10 7.82 7.20 27.80 
SL 1 3.22 8.03 7.00 27.40 
TK 1 3.71 8.62 6.20 27.70 
NK 1 3.12 7.64 6.40 28.10 
KK 1 2.86 7.10 7.80 28.50 
PV 1 2.92 7.55 6.40 27.70 
AM 2.72 7.06 6.20 26.40 
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Gen.3. Varietal Evaluation Trials 

 
1. Multi Location Trial - II  

 
Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

The objective of this experiment is to evaluate the growth and yield performance of new 
high yielding varieties obtained from different centres in different agro climatic localities. 

 

SUMMARY : 

A consistent maximum annual nut yield was noticed in T.No. 10/19 at Bapatla which 
yielded 12.02kg during 2005 and had the maximum cumulative nut yield of 48.24kg for 
10 harvests.  Similarly, at Bhubaneswar H-320 and H-303 had consistent maximum 
cumulative nut yield of 65.30kg and 61.00kg during the 10th harvest.  The varietal 
evaluation at Chintamani indicated that H-320 and NRCC-Sel-2 exhibited consistency in 
annual nut yield and recorded maximum yield of 19.50kg/tree and 17.20kg/tree during 
2005.  At Madakkathara Centre, highest annual nut yield was recorded by H-303 
(5.21kg/tree) followed by H 1608 (5.19kg/tree).  Highest shelling percentage of 32.50 
was recorded in M 44/3 which was closely followed by 3/28 and 3/33 which had shelling 
percentage of 32.00 at Vengurla Centre.  At Vridhachalam, H-320 recorded the 
maximum mean nut weight of 7.80g.    

 

Experimental Details: 

Design   : RBD 
Replications  : Three 
Varieties  : No. of entries – 13 
Bapatla   : 3/28, 3/33, 10/19, 30/1 
Vengurla  : H 68, H 255, H 303, H 320, H 367 
Vridhachalam  : M 15/4, M 44/3 
Puttur   : VTH 107/3, VTH 40/1 
Year of Planting : 1992 (1993 at Bapatla, 2002 at Jhargram, 1994 at  
                                                Vridhachalam) 
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BAPATLA  

The plant height was highest in T.No 3/33 (5.51m) followed by H-3/28 (4.61m) 

and maximum stem girth was observed in T.No 3/33 (89.20cm) followed by H-320 

(88.0cm).  H-320 had the maximum canopy spread of 9.29m.  Maximum number of 

panicles per square meter was noticed in H-68 and T.No. 40/1 (28.88).  However, the 

growth parameters were not significantly different (Table 1.11). 

 
Table-1.11 : Growth characters of different cashew varieties at Bapatla 

Variety/ 
Genotype 

Plant 
height 

(m) 

Stem girth 
(cm) 

Mean canopy 
spread (m) 

Number of 
flowering 

laterals / m2 
Hy-3/28 4.61 80.26 7.94 26.50 
T.No.3/33 5.51 89.20 8.72 28.12 
T.No.10/19 4.98 82.46 8.62 25.00 
T.No.30/1 4.20 70.96 6.98 23.00 
H-68 4.37 86.40 7.74 28.88 
H-367 4.40 80.36 7.48 25.00 
H-303 4.48 87.06 7.63 24.87 
H-255 3.83 71.83 6.74 20.25 
H-320 4.92 88.00 9.29 27.12 
M-44/3 3.94 68.40 6.85 28.26 
M-15/4 4.54 68.43 5.83 24.38 
T.No.107/3 4.67 79.36 6.34 28.38 
T.No. 40/1 3.97 79.40 6.20 28.88 

 

 

The maximum mean annual nut yield per tree was recorded in the T.No.10/19 

(12.02kg) followed by M-44/3 (10.23 kg). The cumulative nut yield per tree was highest 

in T.No.10/19 (48.24kg) followed by T.No.30/1(42.68kg) in ten annual harvests.              

H-367 (8.96) had the highest nut weight followed by H-255 (8.93g) (Table 1.12). 
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Table 1.12 : Yield performance of different varieties at Bapatla 

Variety/ 
Genotype 

Annual 
yield 

(kg/tree) 

Cum. 
yield 

(kg/tree) 
(10th harvest) 

Nut weight 
(g) 

Number of 
nuts/ 

Panicle 

Shelling  
(%) 

Hy-3/28 4.97 29.35 7.31 4.20 28.10 
T.No.3/33 7.17 31.50 7.11 5.55 27.00 
T.No.10/19 12.02 48.24 7.91 5.35 33.80 
T.No.30/1 7.29 42.68 8.01 5.15 28.50 
H-68 8.16 26.58 6.34 2.05 32.70 
H-367 6.61 24.55 8.96 3.90 29.20 
H-303 6.72 21.39 7.15 3.33 34.00 
H-255 6.52 18.91 8.93 3.25 28.50 
H-320 6.26 24.78 8.42 5.25 30.80 
M-44/3 10.23 41.62 4.61 7.11 31.00 
M-15/4 7.04 34.29 7.16 4.85 31.20 
T.No.107/3 6.89 27.40 7.18 4.25 28.20 
T.No. 40/1 6.96 27.97 6.35 4.00 27.30 

 
 
BHUBANESWAR  

The plant height was highest in H 255 (6.10m) followed by BPP 30/1 (5.20m). In 

H 255, maximum stem girth of 109.30cm was recorded followed by BPP 3/28 (99.30cm). 

The number of flowering laterals/m2 was maximum in H 367 (29) followed by H 303 

(26) and M 44/3 (26), and was minimum in BPP 3/28 (17) (Table 1.13). 

  Table 1.13 : Vegetative & flowering 
characters of cashew   varieties 
at Bhubaneswar 

Cashew 
types 

Plant 
height 
(m) 

Stem 
girth 
(cm) 

No. of 
flowering 

laterals/m2 

NRCC-1 4.90 79.50 24 
NRCC-2 4.90 79.00 20 
M 44/3 2.90 50.00 26 
M 15/4 4.70 92.70 23 
BPP 3/33 5.40 97.00 20 
BPP 10/19 5.60 96.30 21 
BPP 30/1 5.20 84.30 21 
BPP 3/28 5.50 99.30 17 
H 303 5.00 89.00 26 
H 320 5.40 92.00 19 
H 255 6.10 109.30 25 
H 367 4.80 87.70 29 
H 68 5.40 88.70 24 
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Highest cumulative yield (kg/tee) for 10 harvests was in H 320 (65.30) followed 

by H 303 (61.00), NRCC Sel-2 (52.60) and H 68 (52.30); which were all were bold nut 

types having nut weight more than 7.00g and shelling percentage exceeding 28% (Table 

1.14).   
 

Table 1.14 :   Yield and yield attributing characters of cashew types at 
Bhubaneswar 

Cashew types 
No of 

nuts/pa
nicle 

Nut weight 
(g) 

Shelling 
(%) 

Nut 
yield 
(kg/ 

plant) 

Cum. nut 
yield (kg/ 
plant) (10 
harvests) 

NRCC Sel-1 2.50 8.70 33 6.90 24.60 
NRCC Sel-2 3.00 9.00 29 10.50 52.60 
M 44/3 4.00 5.20 28 3.90 24.50 
M 15/4 2.00 7.70 29 3.70 25.00 
BPP 3/33 3.00 6.70 34 4.70 38.20 
BPP 10/19 3.00 6.80 29 2.90 29.20 
BPP 30/1 3.00 6.90 30 3.20 49.90 
BPP 3/28 3.00 7.00 29 2.30 35.50 
H 303 3.70 8.30 28 10.00 61.00 
H 320 3.00 8.50 28 9.70 65.30 
H 255 1.00 10.40 30 4.40 32.10 
H 367 2.00 9.70 29 8.50 47.70 
H 68 3.00 8.20 34 9.50 52.30 

 

CHINTAMANI  

There was no significant difference in plant height which ranged between 4.36 to 

5.72m among the entries.  The maximum stem girth was observed in Ullal-1(96.86cm) 

followed by Hy-255 (95.44cm) which were at par. The mean canopy spread was 

maximum Hy-255 (9.38m).  The highest number of flowering laterals/m2 were observed 

in M-44/3(15.00) followed by TN-3/33(14.80) and Hy-320 (14.00) (Table 1.15). 
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Table 1.15 :  Growth parameters of varieties evaluated at Chintamani 

Cashew entries 

Mean 
plant 
height 

(m) 

Mean stem 
girth (cm) 

Mean 
canopy 

spread (m) 

No. of 
flowering 

laterals/m2 

Hy – 68 5.16 92.23  8.93 7.00 
Hy – 367 4.65 85.98  8.36 12.00 
Hy – 303 4.58 94.28  8.95 5.00 
Hy – 255 5.43 95.44 9.38 8.00 
Hy – 320 5.30 86.21  9.16 14.00 
M 44/3 4.36 73.04 7.25 15.00 
M 15/4 5.20 90.16  9.06 10.25 
NRCC -1  5.72 90.68  9.27 8.50 
NRCC -2  5.23 68.92 7.84 12.00 
TN 30/1 4.49 80.06 8.13 9.50 
TN 3/33 5.20 91.63  8.98 14.80 
TN 10/19 5.16 86.24  8.58 8.25 
TN  3/28 5.10 86.66  8.69 11.00 
Ullal – 1 5.12 96.86  8.35 10.50 

 
 

The annual nut yield did not differ significantly however, highest nut yield was 

obtained in Hy-320 (19.50kg/plant) followed by NRCC Sel-2 (17.20kg/plant).  Over a 

period of 11 harvests, Hy-320 recorded highest cumulative yield of 75.68kg/tree followed 

by NRCC Sel-2(71.99kg/tree) and Hy-303 (58.11kg/tree). 

The variety Hy-255 recorded highest nut weight of 8.27g followed by Hy-320 

(7.98g), Hy-367 (7.96g) and Hy-303 (7.34g). The shelling percentage ranged between 

25.20 and 30.70 percent was highest in NRCC-1 (30.70) as mentioned in Table 1.16. 
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Table 1.16  :   Yield and yield attributing characters of cashew entries at 
Chintamani 

Cashew 
entries 

Mean no. of 
nuts/panicle 

Mean nut 
weight (g) 

Mean 
shelling 

(%) 

Mean 
annual nut 

yield 
(Kg/plant) 

Cum. 
Yield(Kg/pla

nt) 11th 
harvest 

Hy - 68 6.00 7.51 25.20 7.30 24.87 
Hy - 367 4.50 7.96 29.60 6.58 48.63 
Hy - 303 3.50 7.34 27.70 10.50 58.11 
Hy - 255 5.20 8.27 29.80 12.76 44.08 
Hy - 320 8.00 7.98 27.80 19.50 75.68 
M 44/3 5.00 5.01 28.60 15.25 55.00 
M 15/4 4.00 5.87 28.00 16.72 56.25 
NRCC Sel -1  6.00 6.64 30.70 10.16 50.60 
NRCC Sel-2  5.80 5.33 27.00 17.20 71.99 
TN 30/1 3.60 4.69 29.00 10.62 54.07 
TN 3/33 5.00 6.25 27.40 11.80 38.15 
TN 10/19 4.81 4.81 30.00 12.50 34.92 
TN  3/28 6.56 6.56 28.20 15.66 44.34 
Ullal – 1 6.06 6.06 29.30 14.66 43.12 
 

 

JAGDALPUR  

 The variety H-68 was found superior for plant height (2.90 m) and stem girth 

(34.75 cm).  The mean canopy spread was maximum in H-367 (2.89m).  The varieties H-

303, 3/33 & 30/1 flowered earlier, while 3/28, 10/19, H-68, H-255, H-367, H-320, VRI-1, 

VRI-2 & V-4 flowered in mid season. NRCC Sel-2 was the only late flowering variety 

with shortest flowering duration of 23 days. The number of fruits/ panicle was maximum 

for H-68 (6.13) (Table 1.17) and the yield (Kg/tree) was also significantly highest 

(1.48kg). The cumulative yield (Kg/tree) was highest for H-303 (4.02 kg) and the nut 

weight was highest for H-255 (9.67g) (Table 1.18). 
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Table 1.17 : Performance of different varieties at Jagdalpur 

Varieties/ 
Genotype 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth  
(cm) 

Mean 
canopy 

spread (m) 

No. of fruits / 
panicle 

3/28 2.28 31.08 2.20 2.75 
3/33 2.47 29.08 2.50 3.10 
30/1 1.94 24.97 2.18 2.62 
10/19 2.35 28.58 2.18 3.42 
VRI-1 1.52 19.31 1.63 2.68 
VRI-2 1.12 16.00 1.11 2.62 
H-68 2.90 34.75 2.87 6.13 
H-255 2.05 28.33 2.46 3.01 
H-367 2.24 32.08 2.89 2.43 
H-320 2.01 29.42 2.67 3.66 
H-303 1.75 31.25 2.31 5.53 
Sel-1 2.30 26.33 2.28 2.36 
Sel-2 1.57 18.17 1.35 1.55 
V-4 2.52 30.42 2.70 4.87 
CD 5% 0.88 8.10  1.29 

 

 

Table 1.18 : Performance of different varieties at Jagdalpur 

Varieties/ 
Genotype 

Nut yield 
(Kg/tree) 

 

Cum. Nut 
yield 

(3 harvests) 

Nut 
weight 

(g) 
Shelling % 

3/28 0.63 1.47 6.70 30.10 
3/33 0.51 1.39 6.20 31.43 
30/1 0.76 2.28 6.40 27.16 
10/19 0.55 2.31 5.58 30.83 
VRI-1 0.25 0.86 5.80 33.37 
VRI-2 0.18 0.72 5.50 31.35 
H-680 1.48 3.94 9.00 29.87 
H-255 0.61 1.85 9.67 31.80 
H-367 0.53 1.72 9.41 29.12 
H-320 0.48 2.16 8.65 27.17 
H-303 1.24 4.02 9.00 29.97 
Sel-100 0.54 1.13 8.20 34.19 
Sel-2 0.35 1.47 9.03 31.93 
V-4 1.24 3.01 9.37 32.43 
CD at 5% 0.75 - 0.83 1.94 
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JHARGRAM  

The growth parameters viz., plant height, trunk girth and canopy spread did not 

differ significantly among the varieties evaluated.  The mean plant height ranged between 

1.45 to 2.13m, the stem girth ranged between 13.33 to 19.00cm and canopy spread 

ranged between 1.68 to 2.43m (Table 1.19). 

 
 

Table 1.19 :  Growth parameters of different cashew varieties at Jhargram 

Variety 
Mean plant 

height 
(m) 

Mean stem 
girth 
(cm) 

Mean canopy 
spread 

(m) 

T No. 30/1 1.70 17.00 1.94 

T No. 3/33 1.82 13.33 1.98 

T No. 10/19 2.13 18.00 2.43 

T No. 3/28 1.63 14.00 1.63 

H – 68 1.80 15.33 1.86 

H-367 1.87 16.67 2.14 

H – 303 1.90 14.33 1.68 

H – 255 2.05 17.33 2.30 

H – 320 1.72 17.33 2.40 

M – 44/3 1.73 17.33 2.42 

M – 15/4 1.45 13.33 1.73 

NRCC Sel– 1 1.85 19.00 2.13 

NRCC Sel– 2 1.53 13.33 2.02 
 

 

MADAKKATHARA  

No significant differences were observed for tree height among the different 

genotypes evaluated.  There was significant difference among genotypes for nut yield. 

The highest yield was recorded by H 303 (5.21 kg) followed by H 1608 (5.19 kg). 

Duration of flowering was maximum for T 3/33 (127 days) and minimum for                             

T 3/28 (88 days) (Table 1.20). 
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Table 1.20 : Performance of different cashew varieties at 

Madakkathara  

Variety 

Mean 
annual 

nut yield 
(kg/tree) 

Cum. Yield 
(kg/tree) 

Mean nut 
weight (g) 

Flowering 
period (days) 

T 30/1 0.87 17.78 8.13 102 

T 3/33 1.05 9.81 8.32 127 

T 10/19 0.30 8.26 7.50 109 

M 44/3 1.69 14.05 5.90 111 

M 15/4 1.96 22.73 5.60 115 

H 367 0.76 4.92 9.10 118 

H 68 1.31 15.78 9.90 104 

T 3/28 3.26 21.85 8.20 88 

T 40/1 3.83 17.33 12.30 105 

T 107/3 1.70 13.38 5.30 73 

H 303 5.21 27.63 10.60 97 

H 255 2.85 11.84 8.20 114 

H 1608 5.19 26.37 9.00 109 

H 320 3.19 22.03 10.00 119 

CD at 5% 3.13 NS 0.15 12.29 

 

VENGURLA 

The variety 30/1 had maximum height (5.65m) and maximum stem girth 

(74.58cm).  Hy-255 recorded the maximum annual nut yield of 3.10kg/tree, and also the 

maximum cumulative nut yield (2nd harvest) (4.33 kg).  H-367 recorded significantly 

maximum nut weight (10.59 g) while the maximum shelling percentage of 32.50 percent 

was observed in M 44/3.  The number of nuts per panicle did not differ significantly 

among the varieties (Table 1.21). 
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Table 1.21 : Growth and yield observations at Vengurla 

Variety /type 

Mean 
plant 
height 

(m) 

Mean 
Stem 
girth 
(cm) 

Mean 
canopy 
spread 

(m) 

Mean 
annual 

nut 
yield 
(kg/ 
tree) 

Mean cum. 
yield for 

kg/tree (2nd 
harvest) 

Mean 
nut 

weight 
(g) 

Shelling 
 (%) 

Hy.No. 255 4.79 66.75 8.27 3.10 4.33 9.47 30.00 

Hy.No. 303 4.31 53.39 5.28 2.70 4.60 9.21 30.00 

Hy.No. 320 5.16 66.00 6.40 0.62 1.25 8.57 30.00 

Hy.No.367 3.63 51.86 6.34 1.87 3.37 10.59 27.00 

NRCC Sel-1 5.27 67.08 7.43 2.27 2.84 7.44 30.00 

NRCC Sel-2 4.24 53.25 6.35 1.22 1.99 6.22 30.00 

M-44/3 3.66 47.16 5.00 1.10 2.29 5.76 32.50 

M-15/4 4.39 52.50 6.00 1.21 2.21 6.75 30.50 

10/19 5.21 67.75 7.63 0.76 1.23 6.17 28.00 

3/28 5.60 63.61 6.27 0.28 0.69 6.14 32.00 

3/33 5.18 61.83 6.87 1.44 2.14 6.81 32.00 

30/1 5.65 74.58 7.42 2.04 2.83 5.56 30.00 
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VRIDHACHALAM  

The maximum plant height was recorded by T 10/19 (5.22m) and the maximum 

stem girth was recorded in M 107/3 (68.42cm) and M 15/4 had the maximum canopy 

spread (6.80m).  Maximum annual nut yield (3.71kg/tree) and the highest cumulative 

yield (9 harvests)  (21.64 kg/tree) was recorded by M-44/3 and followed by M 15/4 and 

H 303 which had annual nut yields and cumulative yields of (3.36 kg and 18.62 kg) and 

(2.91 kg and 15.60 kg) respectively.  Maximum nut weight of 7.80g was recorded in H-

320 which also had the highest shelling percentage of 27.80 (Table 1.22). 

 
Table 1.22  : Performance of cashew varieties/ genotypes at Vridhachalam 

Variety/ 
Genotypes 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth 
(cm) 

Mean 
canopy 
spread 

Yield 
(Kg/tree) 

2005 

Cum. Yield 
(kg/tree) 

(9 harvests) 

Nut 
weight 

(g) 

Shelling 
(%) 

T. 30/1 4.72 54.44 4.90 2.82 11.58 6.60 24.70 

T. 3/33 3.96 50.46 5.00 3.12 11.60 6.60 24.60 

T. 10/19 5.22 62.24 6.60 3.01 10.72 7.00 24.80 

T. 3/28 4.36 58.16 6.20 3.22 11.87 6.00 25.80 

H 68 4.22 54.46 6.30 3.14 12.75 5.80 26.40 

H 367 4.16 59.22 6.20 2.98 12.50 6.50 25.90 

H 303 5.10 64.64 6.40 2.91 15.60 5.20 26.40 

H 255 4.62 58.62 5.30 3.12 10.29 7.00 27.40 

H 320 4.46 49.84 6.30 3.15 13.60 7.80 27.80 

M 44/3 4.68 52.46 6.00 3.71 21.64 6.80 26.80 

M 15/4 4.88 66.24 6.80 3.36 18.62 6.90 26.20 

M 107/3 5.14 68.42 6.40 3.12 9.96 6.90 27.00 

M 40/1 4.44 58.16 6.00 3.68 13.58 6.80 26.30 
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2.  Multi Location Trial – III 
 

Centres: East Coast 

Bapatla, Bhubaneshwar and Vridhachalam 
 

West Coast 

Madakkathara and Vengurla 

 
Plains / others 

Chintamani  
 

The objectives of the project are to evaluate promising hybrids identified and TMB 
tolerant accessions obtained from different sponsoring centres for their performance in 
different agro-ecological conditions. 

 

Experimental Details : 

 The trial has been initiated in 2003.  The trial comprises of 10 test varieties and 1 
local check variety.   
 

Sponsoring centre Promising hybrids TMB tolerant type 

CRS, Bhubaneswar BH 6, BH 85 -- 

CRS, Madakkathara  H 1597 K 22-1 

RFRS, Vengurla H 662, H 675 -- 

RRS, Vridhachalam -- H 11 & H 14 

NRCC, Puttur  H 32/4 Goa 11/6 

Total  6 4 
  

Replications – Three   Spacing 7.5 x 7.5 m   Plot size 4 plants per plot  

 

BAPATLA 

The crop is in the initial stage of the growth, and the growth parameters are being 

recorded. 
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BHUBANESWAR  

There was significant difference in height and girth of the plants, and maximum 

plant height was observed in Goa 11/6 (2.13m). The stem girth of plants varied from 

14.83cm in H 662 to 20.6cm in Goa 11/6.  The maximum canopy spread of 2.29m was 

recorded in BH 85 (Table 1.23). 
 

Table 1.23 : Vegetative character of cashew varieties at Bhubaneswar 

Varieties 
Mean plant 
height (m) 

2005 

Mean stem girth 
(cm) 
2005 

Mean canopy 
spread (m) 

BH 6 1.53 17.40 1.88 

BH 85 1.90 20.30 2.29 

H 1597 1.63 17.70 1.95 

K 22-1 1.77 20.43 1.92 

H 662 1.63 14.83 1.57 

H 625 1.70 18.20 1.90 

H 11 1.70 18.83 2.17 

H 14 1.60 17.50 1.70 

H 3/2 1.70 18.60 2.05 

Goa 11/6 2.13 20.60 2.35 

H 2/16 1.93 19.60 2.00 

CD 5% 0.317 3.16 2.38 
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CHINTAMANI  

There was no significant difference among the entries for the growth parameters 

recorded. However, Goa-11/6 recorded highest plant height of 2.10m followed by H-

32/4(2.09m). Stem girth did not differ significantly among the entries.  However,               

Goa-11/6 recorded highest stem girth of 27.50cm followed by K-22-1 (26.58cm) (Table 

1.24).   

 

Table 1.24  :  Growth observations of cashew 
varieties at Chintamani 

Varieties 

Mean 
plant 
height 

(m) 

Mean stem 
girth 
(cm) 

Mean 
canopy 

spread (m) 

BH-6 1.72 22.25 2.44 
BH-85 1.78 25.67 2.37 
H-1593 1.72 25.92 2.61 
H-662 1.60 21.58 2.10 
H-675 1.67 23.33 2.06 
H-32/4 2.09 26.37 2.73 
K-22/1 1.83 26.58 2.44 
H-11 1.91 22.75 2.38 
H-14 1.64 23.78 2.08 
Goa-11/6 2.10 27.50 2.52 
Chintamani-1 1.64 23.64 2.52 
S Em NS 

0.11 
NS 
1.38 

NS 
0.22 

 
 
 

MADAKKATHARA :  
 
 

Maximum plant height was recorded in BH-85 (2.56 m) and H-675 had the 

maximum stem girth of 34.78 cm. Maximum mean canopy spread was recorded in the 

genotype H-11 (2.85 m) (Table 1.25). 
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Table 1.25 : Growth parameters of cashew varieties at 
Madakkathara  

Variety 
Mean plant 
height (m) 

Mean stem 
girth (cm) 

Mean 
canopy 

spread (m) 
Dhana 1.96 28.08 2.43 

H-11 2.40 32.83 2.85 

H-32/4 2.08 28.17 2.28 

H-1593 2.17 29.58 2.61 

BH-6 1.96 29.92 2.21 

H-662 2.44 34.58 2.44 

H-675 2.44 34.78 2.64 

BH-85 2.56 33.75 2.75 

H-22-1 2.04 29.50 2.58 

Goa 11/6 2.40 33.92 2.81 

H-14 2.27 30.92 2.68 

 
 
VENGURLA  
 

The grafts are in initial stage of growth. The growth observations were recorded 

and statistical analysis indicated no significant difference amongst the varieties.   

 
VRIDHACHALAM :  
 

The entry H 675 recorded the maximum plant height (1.85m) while H 14 recorded 

maximum stem girth of 11.80 cm.  H 662 recorded the maximum canopy spread of 1.90m 

(Table 1.26). 
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Table 1.26 : Performance of cashew varieties at 
Vridhachalam 

Variety/ 
Genotypes 

Mean plant 
height (m) 

Mean stem 
girth (cm) 

Mean 
canopy 

spread (m) 
BH 6 1.32 10.90 0.80 

BH 85 1.70 11.40 1.65 

H 1597 1.83 11.40 1.67 

K 22-1 1.47 10.40 1.58 

H 662 1.88 11.60 1.90 

H 675 1.85 12.20 1.84 

H 11 1.07 7.60 1.78 

H 14 1.62 11.80 1.82 

H 32/4 1.53 9.60 1.88 

Goa 11/6 1.28 9.80 1.76 

VRI 2 1.12 10.60 1.74 

VRI 3 1.19 8.20 1.80 
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3. Evaluation of Precocious Dwarf  KGN-1 
 (Multi Location Trial – IV) 

 
 

 
Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Pilicode and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

The objective of this experiment is to evaluate the growth performance of precocious 
dwarf KGN-1 in comparison to the local check variety for possibility of inclusion in 
hybridization trials to induce dwarfness.   

 

SUMMARY : 

The growth parameters of the precocious dwarf KGN-1 were similar to the local check at 
Bapatla Centre, whereas, at Chintamani, Jhargram, Vengurla and Vridhachalam KGN-1 
had higher growth compared to respective local check.  However, dwarfness was 
displayed by KGN-1 at Bhubaneswar and Pilicode Centre.   

 

Experimental Details :  

A single block of 25 grafts of KGN-1 in 4 x 4 m spacing and a second block of 10 grafts 
of local promising variety as a check.   

Planting year   :  2002 

 
BAPATLA 
 

The vegetative characters viz., plant height, stem girth and canopy spread did not 

vary significantly in KGN-1 as compared to local check (BPP-5).  However, the average 

internodal length and duration of flowering were lesser in KGN-1 (Table 1.27). 

 
BHUBANESWAR  
 

 KGN-1 had comparatively shorter internodal length (1.60 cm) whereas plant 

height (2.00 m) and trunk girth (18.80 cm) were higher than the check variety H 2 / 16. 
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        The nut yield (0.10kg/plant) at first harvest, number of nuts/ panicle (1.70) and nut 

weight (7.20g.) were comparatively lower in KGN-1 (Table 1.27). 

 
CHINTAMANI 
 

The vegetative parameters and flowering intensity were higher in KGN-1 

compared to Chintamani-1 indicating that KGN-1 may not retain its dwarfness under 

varied agro-ecological conditions (Table 1.27).  

 
JHARGRAM:   
 

Average height, girth, canopy spread (E-W) and inter nodal length were higher in 

KGN-1 than the check variety (BLA 39-4) indicating that KGN-1 did not exhibit 

dwarfness under Jhargram conditions.  Trunk girth, canopy spread (N-S) and number of 

laterals/m2 was more in check variety.  KGN-1 variety was found to be precocious in 

flowering than BLA-39-4 (18.67/m2) (Table 1.27).  

 

 
 
 
 
 

Table 1.27 : Vegetative & yield characters of KGN-1 and local check  

Growth parameters 
Bapatla Bhubaneswar Chintamani Jhargram 

KGN-1 BPP-5 KGN-1 H 2/16 KGN-1 Chint-1 KGN-1 BLA-39-4 
Plant height (m) 1.66 1.41 2.00 1.70 1.50 1.40 3.81 2.20 
Stem girth (cm) 20.00 16.66 18.80 17.70 18.00 15.83 32.20 38.67 
Canopy spread  
(E-W) (m) 

1.96 1.51 2.20 2.30 1.49 1.15 4.07 3.85 

Canopy spread         
(N-S) (m)  

1.78 1.43 2.30 2.30 1.51 1.26 3.85 4.73 

Mean canopy spread          
Average internodal 
length (cm) 

16.66 19.33 1.60 2.20 3.46 3.26 2.40 2.31 

No. of laterals/m2 80-90 85-90 14.80 18.00 -- -- 18.67 22.67 
Flowering intensity/m2 -- -- 9.80 8.00 15.17 7.88 14.10 18.67 
Number of nuts /panicle -- -- 1.70 3.00 6.40 4.44 2.15 2.00 
Male: Bisexual flowers -- -- -- -- 17.13 21.05 9.86 10.96 
Nut weight (g)   7.20 8.00 -- -- -- -- 
Nut yield (kg/tree)   0.10 0.20 -- -- 1.20 3.61 
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PILICODE  

The vegetative parameters of variety KGN-1 were comparatively lesser than that 

of the MDK-1 (Table 1.28). 

 
VENGURLA  

The internodal length and plant height of KGN-1 were higher than Vengurla-7.  

The nut weight of V-7 was higher (9.83g) in comparison to KGN-1 (5.50g).  Based on 

the growth parameters KGN-1 did not exhibit dwarfness under Vengurla conditions 

(Table 1.28). 

 
VRIDHACHALAM 
 

The local check, VRI 2 recorded lower plant height, stem girth, and canopy 

spread in comparison to KGN-1 indicating that the precocious dwarf may not exhibit 

dwarfness under varied conditions (1.28).  

 
 

 
 
 
 
 

Table 1.28 : Vegetative & yield characters of KGN-1 and local check 

Growth parameters 
Pilicode  Vengurla  Vridhachalam  

KGN-1 MDK-1 KGN-1 V-7 KGN-1 VRI-2 

Plant height (m) 2.56 2.00 2.52 2.12 4.43 3.21 
Stem girth (cm) 12.17 18.17 21.00 22.20 32.20 28.20 
Canopy spread (E-W) (m) 2.47 1.97 2.50 2.54 5.32 3.98 
                         (N-S) (m)  2.37 1.81 2.50 2.90 5.65 4.28 
Mean canopy spread        
Average internodal length 
(cm) 

1.04 1.65 34.14 31.38 -- -- 

No. of laterals/m2 -- -- -- -- 7.60 5.00 
Flowering intensity/m2 -- -- -- -- -- -- 
Number of nuts /panicle -- -- -- -- -- -- 
Male : Bisexual flowers -- -- -- -- -- -- 
Nut weight (g) -- -- 5.50 9.83 -- -- 
Nut yield (kg/tree) -- -- 0.11 0.04 -- -- 
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4. Performance of Released Varieties  
 (Multi Location Trial – V) 

 
Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara  and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

The objective of this experiment is to evaluate the performance of released cashew 
varieties from various centres for their suitability to different agro-climatic regions. 

 

SUMMARY: 
 

 At Bapatla Centre, Vengurla-4 recorded the maximum plant height (8.40m) followed by 
Vengurla-5 (4.50m).  Maximum number of bisexual flowers were recorded in BBSR-1 
(289.50) followed by Kanaka (217.50).  At Jhargram,   Jhargram-1 had the highest plant 
height of 3.08m and highest mean canopy spread of 3.14m and highest stem girth was 
recorded for Vengurla-4 (29.67cm).   
 
 
BAPATLA 

    During the year 2005-06, the variety Vengurla-4 recorded the maximum plant 

height (8.40m) followed by Vengurla-5 (4.50m).  Maximum stem girth was recorded in 

Vengurla-5 (78.0 cm).  The varieties BPP-4 (7.09m) followed by BPP-8 (7.08 m) 

recorded the maximum mean canopy spread. Maximum number of bisexual flowers were 

recorded in BBSR-1 (289.50) followed by Kanaka (217.50).  The highest mean nut yield 

per tree of 2.73kg was recorded in BPP-8 variety which also recorded highest cumulative 

yield of 8.32kg for 5 harvests (Table 1.29).    



 52 
 

  

Table 1.29: Growth and yield performance of released varieties at Bapatla 

Variety 
 

Plant 
height 

(m) 
 

Stem 
Girth 
(cm) 

Canopy Spread 
(m) 

Bi-
Sexual 
flowers 

Nut 
weight 

(g) 

Nut yield 
/tree (kg) 

(5thharvest) 

Cumul
ative 
nut 

yield/ 
tree 
(kg) 

E-W N-S 2005 2001-05 

BPP-1 3.50 56.80 5.75 5.60 124.50 5.85 2.30 5.60 

BPP-2 4.12 62.80 6.68 8.18 150.70 4.85 2.42 6.97 

BPP-3 3.43 58.00 6.06 6.53 125.50 6.51 1.68 4.67 

BPP-4 3.80 67.00 7.17 7.02 102.50 6.22 2.07 7.64 

BPP-5 3.43 51.00 5.08 5.23 201.30 6.14 1.94 6.49 

BPP-6 2.37 39.00 3.50 3.67 175.30 5.35 0.53 1.86 

BPP-8 3.36 59.40 7.02 7.16 93.50 7.20 2.73 8.32 

BPP-9 2.32 38.20 3.55 3.82 70.80 6.82 1.46 3.56 

Kanaka 2.76 42.80 4.56 4.18 217.50 5.05 1.60 5.88 

Dhana 2.65 39.20 4.10 4.37 152.00 7.65 1.45 4.35 

Priyanka  2.75 46.80 4.93 5.06 130.30 9.69 1.30 3.68 

Vengurla-1 2.00 54.00 3.33 4.00 126.80 5.36 0.70 2.35 

Vengurla-2 2.90 46.30 3.86 3.93 153.80 4.11 1.00 2.84 

Vengurla-3 4.25 65.00 6.30 6.55 146.80 6.75 1.02 3.00 

Vengurla-4 8.40 64.00 6.66 5.72 205.50 6.31 0.87 3.42 

Vengurla-5 4.50 78.00 5.86 5.80 108.30 4.65 2.46 7.40 

BBSR-1 3.15 42.00 4.44 4.60 289.50 4.78 1.22 3.80 

VRI-2 3.61 47.60 6.26 6.50 110.00 4.35 1.93 7.17 

Chintamani1 1.85 28.50 2.60 2.75 115.00 4.50 0.25 0.55 

Ullal-1 1.95 35.50 3.85 3.20 26.00 5.21 0.47 1.07 

Ullal-4 2.50 35.50 4.80 4.30 32.50 5.30 0.40 1.05 

Ullal-5 3.40 37.50 3.67 4.52 54.30 7.61 0.93 1.94 

Jhargram 2.450 42.00 4.47 4.50 115.50 5.91 0.50 1.25 
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JHARGRAM  
 

Jhargram-1 had the highest plant height of 3.08m and highest mean canopy spread 

of 3.14m and highest stem girth was recorded for Vengurla-4 (29.67cm) (Table 1.30).   

 
Table 1.30 :  Evaluation of released varieties at Jhargram. 

Variety 
Plant 
height 
(cm) 

Stem 
girth 
(cm) 

Canopy spread 
(m) 

E-W N-S 

BPP – 1 1.07 4.50 1.17 1.17 

BPP – 3 1.43 11.00 1.63 1.63 

BPP – 4 1.36 12.25 1.27 1.35 

BPP –5 0.65 4.68 0.72 0.65 

BPP – 8 1.56 8.65 1.82 1.85 

Ullal – 3 1.34 10.50 1.50 1.37 

Vengurla – 6 1.41 11.20 1.20 1.30 

Vengurla – 4 1.25 29.67 1.13 1.20 

Jhargram – 1 3.08 23.55 3.19 3.09 

Dhana 1.44 11.20 1.51 1.46 

Kanaka 1.48 12.33 1.75 1.42 

MDK-1 1.07 9.50 1.28 1.19 

VTH – 711/4 1.15 8.60 1.40 1.60 

NRCC – Sel- 2 1.53 13.33 1.00 1.25 

NRCC – Sel-1 1.85 19.00 2.05 1.65 
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 Gen.4. Hybridization and Selection 
 

Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara  and Vengurla 

 
Plains / others : 

Chintamani  
 

The project aims at utilizing the high yielding accessions selected from the germplasm 
conserved at various AICRP centres, as parents to obtain desirable traits and such as bold 
nut types, cluster bearing habit, compact canopy, short flowering period, late 
synchronized flowering and high shelling percentage. 

 

SUMMARY: 
 

At Bapatla, the hybrids H-36 and H-65 recorded a nut weight of more than 7.0g.  At 
Bhubaneswar, A6 was the most promising hybrid, which recorded the highest nut yield of 
9.00 kg/plant, having nut weight of 9.00g and shelling percentage of 34.00.  All the high 
yielding hybrids at Madakkathara had one common male parent P-3-2 and female parent 
was BLA-139-1 and BLA 39-4.  Out of the eight promising hybrids evaluated at 
Vridhachalam, the hybrid H 10 (M 10/4 x M 26/1) had the highest nut yield of                    
7.58 kg/tree. 
 
BAPATLA  
 
         A total of 97 F1 hybrid nuts were obtained from the 10 cross combinations during 

2005.   

Table 1.31 : Details of cross combinations at Bapatla  

T-228 x BPP-8  BPP-6 x NRCC-Sel-2 
BPP-8 x T-228 BPP-8 x Ullal-3 
BPP-6 x Ullal-4 BPP-8 x BPP-4 
BPP-8 x BPP-3 BPP-8 x Ullal-4 
BPP-6 x NRCC-Sel-1  BPP-6 x Ullal-3 

 
 

    The existing F1 trees were evaluated and H-10 (T.No.273 x T 71) recorded 

highest cumulative yield of 7.65 Kg / tree followed by H-25 (F.No.3 x T.228) gave 7.25 

kg/tree (Table 1.32).   The hybrids H-36 and H-65 recorded a nut weight of more than 

7.0g.  
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Table 1.32 : Evaluation of F1 Hybrids (1997 planted) at Bapatla  

Hybrid 
No 

Cross 
combination 

Yield/ 
tree(kg) 

(3rd 
harvest) 
(2005) 

Cumulative 
yield/tree 

(kg) (2003-
05) 

Mean nut 
weight (g) 

H-9 T 273 x T 71 2.50 6.85 5.00 
H-10 T 273 x T 71 2.00 7.65 6.00 
H-14 T 228 x T2/22 1.25 4.95 6.50 
H-25 F.No.3 x T 228 1.25 7.25 6.00 
H-34 BPP-5 x T2/22 1.50 5.60 6.00 
H-36 F.No.3 x T30/1 2.40 6.90 8.00 
H-64 T 71 x T 273 2.50 7.00 6.00 
H-65 T 71 x T 273 2.00 7.15 7.00 
H-76 T 71 x T 273 2.00 4.75 6.00 

 
 
BHUBANESWAR  
 

 Among the hybrids planted in 1995, A6 was the most promising hybrid, which 

recorded the highest nut yield of 9.00 kg/plant, with a nut weight of 9.00g and shelling 

percentage of 34.00.  Highest nut yield (kg/plant) as well as highest shelling percentage 

were recorded in A1-85 (9.50; 34%) followed by A1-105 (7.00; 32%) among the hybrids 

planted in 1997.  The nut yield (kg/plant) was highest in B2-32 (2.00) followed by F2-8 

(1.80) among the 1998 planted hybrids. The nut weight (g), shelling percentage (%) and 

number of nuts per panicle of these two hybrids were (7.70g & 9.20g), (32% & 29%) and 

(4.00 & 3.00) respectively (Table 1.33).     

 In the 1999 planted hybrids highest nut yield (kg/plant) was observed in D3-11 

(2.60) followed by D3-18 (2.50).  Higher nut weight (g) and shelling percentage (%) were 

recorded in D3-11 & D3-18 (10.00g & 8.60g) and (32% & 33%) respectively. All the 6 

hybrids planted in 2000 were bold nut types, and had cluster bearing habit (Table 1.33). 

   Amongst the hybrids planted during 2001, at 2nd harvest, the nut yield 

(kg/plant), nut weight (g) and shelling percentage (%) respectively in the hybrids J5-13 

(1.80, 8.80 & 33.00), E5-19 (1.40,10.40 & 26.00) in and D5-40 (1.20, 9.20, 31.00) were 

the highest (Table 1.33).  
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Table 1.33 : Performances of cashew hybrids at Bhubaneswar 

Year of 
planting 

Hybrid 
No. 

Cross combinations 
No. of 
fruits/ 
panicle 

Yield 
(kg 

/plant) 

Cumulative 
yield (kg/ 

plant) 
Nut weight (g) Shelling (%) 

1995 
8th harvest 

A 6 Bhubaneswar C-2 x VTH 
711/4 

4 9.00 30.60 9.00 34 

1997 
6th harvest 

A 1-85 Bhubaneswar-1 x H2/16 3 9.50 30.00 7.80 34 
A 1-105 Bhubaneswar-1 x H2/16 4 7.00 23.00 8.20 32 

1998 
4th harvest 

B 2-32 H 2/16  x M44/3 4 2.00 5.20 7.70 32 
F 2-8 Bhubaneswar-1 x Kankanadi 3 1.80 4.30 9.20 29 

1999 
3rd harvest 

D 3-11 M 44/3 x H 2/15 3 2.60 3.90 10.00 32 
D 3-18 M 44/3 x H 2/15 4 2.50 3.70 8.60 33 

2000 
2nd harvest 

C 4-2 M 44/3 x H 2/16 3 1.20 2.10 8.00 33 
C 4-30 M 44/3 x H 2/16 2 1.00 2.00 10.00 35 
D 4-6 H 2/16 x M 44/3 3 1.00 2.40 8.00 31 
F 4-3 M 44/3 x H 2/15 2 1.30 1.90 8.40 32 
F 4-28 M 44/3 x H 2/15 2 1.20 2.00 12.00 31 
G 4-6 M 44/3 x VTH 711/4 5 1.00 2.20 9.40 23 

2001 
2nd harvest 

D 5-40 M 44/3 x H 2/15 2 1.20 1.90 9.20 31 
E 5-19 BPP 30/1 x H 2/16 3 1.40 2.40 10.40 26 
J 5-13 Bhubaneswar-1 xVTH 711/4 3 1.80 2.00 8.80 33 

R- Red  Y- Yellow  YR-Yellowish Red 
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CHINTAMANI  
A total of 165 nuts have been obtained from 13 cross combinations and 63 F1 plants have 

been raised for further evaluation during 2005 (Table 1.34). 

 

 

JHARGRAM  
 

Hybridization programme during 2005 was done with H-2/15 as the male parent and Yellow 

Hazari as the female plant. Out of F1 hybrids planted during 2002 the plant height was maximum in 

H-64 (4.65m) followed by H-45 (4.50m) and H-42 (4.45m).  Hybrids H-37, H-41, H-28 and H-9 

were the early flowering types and the shortest duration of flowering was noticed in H-31 & H-70 

(44 days) while longer durations were recorded in H-9 (90 days) and H-42 (87 days).  

The highest nut weight of 8.02g was recorded in H-6 with a shelling percentage of 27.74 

while, H-41 had a nut weight of 6.87g and shelling percentage of 29.86 (Table 1.35).   

Table 1.35 : Performance of promising hybrids at Jhargram  

Hybrid 
No. Cross combination 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth 
(cm) 

Mean 
canopy 

spread (m) 

Mean 
nut 

weight 
(g) 

Mean 
shelling 

(%) 

H-6 KC-1 x BLA-39-4 3.90 30.00 3.53 8.02 27.74 
H-9 KC-1 x BLA-39-4 3.70 25.00 3.20 6.30 27.60 
H-42 Red Hazari x WBDCV 4.45 32.00 3.93 5.81 27.02 
H-45 Red Hazari x WBDCV 4.50 35.00 4.30 5.34 31.50 
H-28 Local x Dicherla-2/9 3.75 43.00 5.45 5.13 30.66 
H-31 Local x Dicherla-2/9 3.55 40.00 4.90 6.23 29.28 
H-37 Local x Dicherla-2/9 3.95 40.00 4.18 5.07 33.41 
H-41 Local x Dicherla-2/9 3.65 41.00 5.13 6.87 29.86 
H-64 WBDC-V x Red Hazari 4.65 42.00 5.15 5.05 33.43 
H-70 JGM-1 x Red Hazari 3.65 39.00 4.83 4.97 27.37 

 

MADAKKATHARA 

Out of the 56 hybrids planted in 1993, the highest yield was recorded by H-30 and H-44 

(18.70 kg/tree) followed by H-7 (18.40 kg/tree). Highest cumulative yield was given by H-7 (76.44 

Table 1.34 : Details of cross combinations at Chintamani 

NRCC-2 x Vetore56/2 ME-4/4 x Vetore56/2 

8/46 Taliparamba x Vetore56/2 Chrompet x Vetore56/2 

1/64 Madhurantakam x Vetore56/2 Chintamani-1 x NRCC-2 

V-5 x Vetore-56/2 Chintamani-1 x NRCC-1 

9/88 x Vetore56/2 Kankanadi x 2/6 Gubbi 

Ullal-3 x  Vetore56/2 Chintamani-1 x NDR-2-1 

2/77 Tuni x  Vetore56/2  
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kg), H-17 (71.35 kg) (Table 1.36). All the high yielders had one common male parent P-3-2 and 

female parent was BLA-139-1 and BLA 39-4. 

Table 1.36 : Performance of hybrids planted during 1993 at 
Madakkathara  

Hy. No. 

Mean annual 
nut yield 
(kg/tree) 

2005 

Mean cum. 
yield (kg/tree) 

Mean nut 
wt.(g) 

7 18.40 76.44 8.25 
14 9.90 30.85 7.10 
17 17.80 71.35 6.50 
21 10.50 47.70 8.67 
24 17.40 54.15 8.19 
30 18.70 31.70 7.40 
31 8.70 17.28 7.23 
36 9.00 30.06 10.28 
42 8.20 24.24 5.30 
44 18.70 20.23  

 

Out of 26 hybrids planted in 1994, the highest annual yield/ tree was recorded by H-71 (7.20 

kg/tree) with a cumulative yield of 25.90 kg and  H-73 with an annual yield of (5.40 kg) and 

cumulative yield of 29.75 kg (Table 1.37). All the high yielders were progenies of BLA 39-4 and P-

3-2 showing that these two genotypes are genetically divergent. 
 

Table 1.37: Performance of hybrids planted during 1994 at 
Madakkathara  

Hybrid No. 
Mean annual nut 

yield (kg/tree) 
2005 

Mean cum. 
Yield 

(kg/tree) 

Mean nut 
wt.(g) 

56 1.30 2.30 - 
64 1.80 2.70 8.20 
70 1.40 13.90 8.80 
71 7.20 25.90 7.50 
73 5.40 29.75 6.60 
74 3.70 25.30 7.50 
77 4.20 6.70 - 
79 3.20 3.20 - 
82 1.60 12.60 5.70 

  

Maximum annual nut yield of 4.30 kg/tree was recorded in H-91 followed by 4.20kg/tree in 

H-92.  The cumulative yield (kg/tree) was highest in case of H-101 (23.10) followed by H-85 

(21.75).  H-97 and H-98 had a nut weight of more than 10g (Table 1.38). 
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 Table 1.38 : Performance of hybrids planted during 1995 at 
Madakkathara 

Hybrid No. Yield 
(kg/tree/annum) 

Cum. yield 
(kg/tree) 

Nut wt. (g) 

84 2.30 6.05 4.50 
85 3.00 21.75 6.50 
91 4.30 7.20 8.00 
92 4.20 11.27 7.80 
93 2.10 7.30 6.50 
95 1.40 6.60 7.30 
97 2.90 10.08 10.10 
98 1.70 8.82 10.00 
100 1.40 10.23 7.50 
101 1.50 23.10 6.80 
105 1.30 10.48 7.00 
110 2.20 7.53 7.60 

 

During 2001, 124 hybrid seedlings were planted from 15 cross combinations. The parents 

identified for the crosses were A1, V-56, Kilianthara, K-30-1, V5, K 22-1, Sulabha, MDK-1 and M 

44/3.  During 2002, 135 hybrid seedlings were field planted from 20 cross combinations. The 

parents identified were Amrutha, Ullal-3, UN-50, Kanaka, Ullal-4, K 22-1, Anakkayam-1, KGN, 

VTH 711/4, NRCC Sel-2, Dhana, MDK-1, Priyanka and Sulabha.  During 2003, 626 hybrids 

obtained from 126 cross combinations were planted at SCRS, Konni and 220 hybrids at 

Madakkathara.  

 

 PILICODE  

The dwarf type TPB1 was used for hybridization with ANK-1 and MDK-1 with the 

objective of obtaining hybrid progenies having dwarf stature, higher percentage of bisexual flowers, 

nut setting and nut yield. The hybrid seed nuts were sown in nursery for raising seedlings. 

Three seedlings of MDK1 x TPB1, 3 ANK1 x TPB1, 2 TPB1 x ANK1 and seven open 

pollinated seedlings of TPB-1were obtained during 2001-2002 and field planted. The performance 

of the three year old hybrids are given in Table 1.39.  
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Table 1.39 : Growth characteristics of different hybrids planted in 2001 at 
Pilicode 

Hybrid 
Mean plant 
height(m) 

Mean stem 
girth(cm) 

Mean canopy 
spread(m) 

Internodal 
length 
(cm) 

MDK-1 x TPB-1 1.87 14.50 1.62 0.96 
ANK-1 x TPB-1 2.80 30.00 3.35 1.19 
TPB-1   x ANK-1 2.5 20.67 2.13 1.75 
TPB-1 (OP) 0.62 14.00 1.53 0.66 

 
 
VENGURLA  

Based on standard yield criteria, 23 F1 hybrid seedlings were initially screened as promising 

hybrids and yield parameters are mentioned in Table 1.40.  

 

Table 1.40 : 
 

Yield parameters of promising hybrids planted during 
2001 at Vengurla. 

Cross combination 
Mean no. 

of nut/ 
panicle 

Mean 
nut 

weight 
(g) 

Yield 
(kg/tree) 

Shelling 
percentage 

(%) 

M 44/3 x B.T.-22 6.50 8.30 1.87 29 
M  44/3 x B.T.-22 3.20 10.00 1.60 32 
M 44/3 x B.T.-22 10.50 8.90 1.59 30 
M 44/3 x B.T.-22 6.00 8.50 1.80 28 
V-5 x B.T.1 9.50 8.00 1.52 30 
M 26/2 x B.T.-22 3.00 10.60 1.32 29 
M 44/3 x B.T.-65 4.70 8.00 1.97 28 
M 44/3 x B.T.65 4.00 8.00 1.50 29 
M 44/3 x B.T.-65 3.00 8.00 1.50 29 
M 44/3 x B.T.-65 3.00 10.00 1.25 29 
V-4 x Hy 2/16 6.20 11.00 1.16 28 
V-4 x Hy 2/16 4.00 10.00 1.65 30 
V-4 x Hy 2/16 7.00 8.00 1.74 28 

 

The progenies of M44/3 x B.T. 22, M26/2 x B.T. 22, V-4 x Hy 2/16 cross combinations had 

nut weight exceeding 10.00g.  All the promising hybrids had shelling percentage of more than 28 

per cent. The average yield of these F1 hybrids ranged from 1.25 to 1.97Kg/tree. 

 

VRIDHACHALAM  

Out of the eight promising hybrids evaluated, H-10 (M 10/4 x M 26/1) performed better in 

terms of nut yield (7.58 kg/tree) followed by H-13 (6.32kg/tree).  The cumulative yield for 12 years 
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was the highest for H 10 (65.10 kg/tree), while shelling percentage was highest (28.12) for H-12 

(Table 1.41). 

 
 

Table 1.41 : Performance of Selected F1 Hybrids at Vridhachalam 

Hybrid 
Number Cross combination 

Mean 
yield 

(kg/tree) 

Cumulative 
yield 

(Kg/tree) for 
12 years 

Mean nut 
weight (g) 

Mean 
shelling 

% 

H 10 M 10/4 x M 26/1 7.58 65.10 6.98 27.30 

H 11 M 10/4/ x M 45/4 6.20 43.38 6.70 26.52 

H 12 M 10/4 x M 75/3 6.10 45.54 6.75 28.12 

H 13 M 26/2 x M 26/1 6.32 57.47 6.72 27.55 

H 14 M 26/2 x M 45/4 5.60 45.50 6.65 27.52 

H 15 M 26/2 x M 75/3 5.55 43.97 6.85 27.10 

H 16 M 44/3 x M 26/1 5.63 53.89 6.54 27.25 

H 17 M 44/3 x M 45/1 6.15 50.35 7.20 26.30 

CD(0.05) 0.4100**  0.4046** 0.2997** 
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II.  CROP MANAGEMENT 

 

Agr.1:  NPK Fertilizer Experiment 
 

Centres : East Coast : 

Bapatla, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara   

 
Plains / others : 

Chintamani  
 

The main objective of this project is to study the response of cashew grafts to different doses of NPK 
fertilizers. 

 

SUMMARY: 
 

At Bapatla, application of 500g level of N gave significantly higher yield of 7.29 kg per tree.  
However, influence of P and K levels were not significant.  Interaction effect of N,P,K on 
cumulative yield of Jhargram-1 upto 6th harvest indicated 500:250:250 of NPK/tree leading to a 
maximum cumulative yield (33.32kg/tree for 6 harvests).  At Madakkathara, increasing levels of all 
the three nutrients led to progressive increase in yield with a maximum yield (5.40 kg/tree) in 
500:250:250 of NPK/tree.   The maximum canopy diameter (6.95m) and maximum annual nut yield 
(6.82kg/tree) were recorded in treatment with 1000:125:250g NPK/plant at Vridhachalam. 
 

 
Experimental Details : 

Design  :   Three factorial confounded design with 27 treatment          
                                           combinations 

Replications :   Two   

Treatments :   N  = 0, 500 and 1000 g/plant  

     P  =  0, 125 and 250 g/plant  

     K =  0, 125 and 250 g/plant  

No. of plants per plot :   Six.  
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BAPATLA  
 

During the year the 500g level of N gave significantly higher yield of 7.29 kg per tree, 

however influence of P and K levels were not significant. The mean annual nut yield per tree was 

highest in the treatment N2P2 (6.35 kg per tree) followed by N2P1 (5.78kg per tree) in comparison to 

control (3.73kg per tree) (Table 2.1). 

  

Table 2.1 : Annual Nut Yield (kg/tree) in response to N, P and K interaction at 
Bapatla 

 P0 P1 P2 Mean K0 K1 K2 
N0 3.73 3.77 4.27 3.92 3.61 3.90 4.27 
N1 5.88 5.85 7.32 6.35 5.55 6.96 6.53 
N2 6.70 7.73 7.45 7.29 5.72 8.13 8.03 
Mean 5.43 5.78 6.35  4.96 6.33 6.28 
K0 4.31 5.23 6.76     
K1 5.17 6.63 5.55     
K2 5.39 7.13 6.52     
F-Test N P K NP NK PK 
Significance * NS NS NS NS NS 

CD 5% 1.62 2.80 
 
 

Cumulative nut yield of 7 harvests indicated significant differences for NPK and NPK 

interactions.  The highest cumulative nut yield was obtained in the N2 level (17.62  kg/tree).  The 

N2P2 gave highest cumulative yield of 19.66 kg/tree followed by N2P1 (19.46 kg/tree) which were 

on par with each other and superior over control (9.88 kg/tree) (Table 2.2). The treatment N2P1K1 

(500:125:125g NPK) recorded significantly highest cumulative nut yield of 24.07 kg/tree.  
                       

Table 2.2  : Cumulative mean nut yield (kg/tree) of the N, P and K interactions 
(Pooled analysis) at Bapatla  

 P0 P1 P2 Mean K0 K1 K2 
N0 9.88 9.22 10.54 9.88 10.70 8.72 10.22 
N1 18.06 15.32 16.63   16.67 15.26 17.65 17.09 
N2 13.76 19.46 19.66*     17.62* 15.84 20.50 16.53 
Mean 13.90 14.67 15.61  13.94 15.62 14.62 
K0 12.84 14.85 14.00     
K1 13.50 16.72 13.78     
K2 15.47 15.30 16.06     
CD 5% 1.12 1.93 
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On-farm trial with higher dose of fertilizers: 

 
The highest dose of NPK recorded the highest nut yield of 11.75 kg /tree which was on par 

with T2 treatment (10.50 kg/tree).  Highest number of panicle (21.5/m2 was observed in T3 

treatment (Table 2.3). 

 
 
Table 2.3  : Nut yield at different levels under on-farm trials at Bapatla 

Treatment N2 

g/tree 
P2O5  

g/tree 
K2O 

g/tree 
Number of 
panicles/m2 

Nut yield/tree 
(kg) 

Recommended dose (T1) 500 125 125 14.00 6.50 
Higher dose (T2) 1000 250 250 20.50 10.50 
Highest dose (T3) 1500 375 375 21.50 11.75 
 
 
CHINTAMANI  
 

The grafts of Ullal-1 were non-bearing hence, limb pruning of 10 border row plants was 

suggested on trial basis.  Based on the positive response of limb pruned trees, the entire NPK trial 

plot was limb pruned. 

The number of primary branches per tree in the plot varied from 3 to 9 and the stem girth 

varied from 64.00 to130.00 cm. The nut yield of ten previously limb pruned trees varied from 0.75 

to 5.94kg/tree.  

      

JHARGRAM  

 
The growth and yield parameters differed significantly in terms of their response to different 

doses of fertilizers.  The treatment N1P2K2 led to the maximum tree height (7.20m) while stem girth 

was maximum with the treatment N2P1K2 (113.75cm).  Maximum fertilizer dose supported the 

maximum flowering duration (75days) (Table 2.4) 

Interaction effect of nitrogen and phosphorus on yield indicated maximization of yield 

(12.38kg/tree) for highest dose of phosphorus in combination with highest dose of nitrogen.  A 

different trend on interaction effect of phosphorus and potassium on yield of cashew was observed 

wherein highest dose of potassium when combined with lower dose of phosphorus led to maximum 

yield (11.22kg/tree).   

Interaction effect of N,P,K on cumulative yield for 6 harvests indicated that N1P2K2 i.e., 

500g N, 250g P2O5 and 250g K2O was identified as a better combination for maximum cumulative 

yield (33.32kg/tree) from Jhargram-1 (Table 2.5 and Table 2.6) 
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Table 2.4 : Effect of NPK fertilizer and their interaction on growth of cashew at 

Jhargram 

Treatment 
Plant 
height 

(m) 

Stem 
girth (cm) 

Mean 
canopy 

diameter 
(m) 

Duration of 
flowering 

(days) 

Mean 
nut wt. 

(g) 

Mean 
apple wt. 

(g) 

N0P0K0 6.30 90.50 7.86 64 4.39 41.50 
N0P0K1 5.68 91.00 6.58 70 5.72 30.50 
N0P0K2 5.88 86.50 6.04 52 5.72 30.50 
N0P1K0 6.02 91.00 6.84 46 4.15 40.30 
N0P1K1 6.08 100.25 7.85 69 4.85 51.25 
N0P1K2 5.92 109.25 8.14 70 5.24 42.50 
N0P2K0 6.72 99.05 7.67 52 5.15 36.50 
N0P2K1 6.33 85.50 7.99 61 5.20 38.50 
N0P2K2 6.66 86.85 6.80 66 4.94 42.00 
N1P0K0 6.79 95.50 8.36 56 4.78 31.50 
N1P0K1 6.99 86.25 7.37 64 5.16 39.75 
N1P0K2 6.59 80.75 7.06 70 4.62 26.00 
N1P1K0 6.55 90.00 7.55 70 4.38 45.25 
N1P1K1 6.50 80.00 7.21 55 5.40 27.60 
N1P1K2 5.88 88.85 7.10 60 4.78 34.25 
N1P2K0 5.88 89.00 6.93 75 4.80 31.25 
N1P2K1 6.43 91.75 8.10 72 4.02 49.75 
N1P2K2 7.20 90.75 7.24 66 5.79 37.75 
N2P0K0 6.35 90.00 7.05 64 4.29 36.75 
N2P0K1 5.95 95.25 7.16 59 5.17 32.38 
N2P0K2 5.13 89.75 6.87 62 5.08 38.75 
N2P1K0 5.63 101.00 8.00 66 5.10 39.88 
N2P1K1 6.98 93.75 7.93 50 4.70 53.38 
N2P1K2 5.87 113.75 7.68 66 4.33 35.25 
N2P2K0 5.80 99.50 8.45 65 4.63 51.25 
N2P2K1 5.10 92.50 8.28 70 4.97 37.50 
N2P2K2 6.63 105.00 7.84 75 4.33 36.00 
C.D at 5% 1.262 21.271 1.40  1.398 14.558 
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Table 2.5 : Effect of interaction of NPK on annual yield of cashew (kg/tree) at 
Jhargram  

 P0 P1 P2 Mean K0 K1 K2 

N0  7.29  9.45 8.20 8.31 9.96 7.08  7.89 

N1  9.14  9.94 9.59 9.55 11.37 8.97 8.32 

N2  9.13  9.66 12.38 10.39 10.33 10.75 10.10 

Mean  8.52  9.68 10.05  10.55 8.92  8.77 

K0  10.77  7.55 7.25 8.52    

K1  9.68  8.81 10.56 9.68    

K2  11.22  10.44 8.56 10.05    
 

SEm± for N,P,K = 1.02  C.D. at 5% for NP, PK and NK = 3.65 

 

 
Table 2.6 : Effect of interaction of NPK on cumulative yield of cashew for 6 harvests 

(kg/tree) at Jhargram   

 P0 P1 P2 Mean K0 K1 K2 

N0  22.94  27.47 26.18 25.53 25.06 23.13  28.41 

N1  26.72  31.95 32.12 30.26 30.64 28.09  32.05 

N2  27.23  29.10 35.63 30.65 29.13 31.18  31.65 

Mean  25.63  26.51 31.30  28.27 27.46  30.70 

K0  25.58  24.83 26.49 25.63    

K1  29.41  29.41 26.67 32.39    

K2  29.79  30.89 33.32 31.30    
 

SEm± for N,P,K = 1.02  C.D. at 5% for NP, PK and NK = 3.65 

 

On farm trial 

 This experiment is at initial stage wherein fertilizer doses are evaluated to maximise 

yields using BPP-8 variety.  

 
MADAKKATHARA  
 

The growth and yield characters were not significantly influenced by the application 

of graded levels of N, P or K or their interactions. Girth of trees increased progressively, with 

increasing levels of nitrogen and phosphorous. However a declining trend was observed in 

girth with increasing levels of potash.  Increasing levels of nitrogen led to increased canopy 

spread both in E-W and N-S directions, though not statistically significant.  
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Application of nutrients showed a positive trend on nut weight only in case of 

phosphorous wherein application of 500g N, 125g P2O5/ tree/ year, 250g K2O/tree  recorded 

the maximum nut weight (6.10g).  Increasing levels of all the three nutrients led to 

progressive increase in yield leading to a maximum yield (5.40 kg/tree) in 500g N/ tree, 250g 

P2O5/ tree and 250g K2O/ tree (Table 2.7).   

It was found that increasing levels of P2O5 increased the yield marginally at 0gN/tree 

(2.64kg/tree), 500g N/tree (2.71kg/tree) and 1000g N/tree (3.04kg/tree). Likewise, increasing 

levels of N increased the yield at 0g P2O5/tree (2.34kg/tree) and 125g P2O5/ tree (2.73kg/tree) 

and 250g P2O5/ tree (3.23kg/tree). 

 
Table 2.7  :        Effect of N, P and K on growth and yield characters at Madakkathara 

Treatment 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Canopy 
spread-  
EW (m) 

Canopy 
spread  
-NS (m) 

Weight 
of nut  

(g) 

Yield 
(kg/tree/
annum) 

Cumulative 
yield 

(kg/tree)  
(for 6 

harvests) 
N0P0K0 5.13 87.17 7.82 7.98 6.03 1.74 18.10 
N0P0K1 5.84 94.67 8.81 8.33 5.63 3.29 17.97 
N0P0K2 5.43 103.75 7.77 7.20 5.55 0.30 14.82 
N0P1K0 6.15 104.33 8.33 9.28 5.91 2.99 16.03 
N0P1K1 5.40 101.42 7.90 8.03 5.95 1.56 15.48 
N0P1K2 6.02 87.00 7.82 7.60 5.73 3.90 17.24 
N0P2K0 5.98 113.50 8.09 7.58 5.57 4.35 25.12 
N0P2K1 6.17 100.17 8.72 8.77 5.40 3.25 32.59 
N0P2K2 5.88 58.75 6.68 3.68 5.85 2.39 19.12 
N1P0K0 7.97 90.67 10.60 9.07 5.73 2.67 19.40 
N1P0K1 4.88 111.67 5.93 7.90 3.02 1.46 16.51 
N1P0K2 5.28 56.25 6.38 4.17 2.51 2.06 20.44 
N1P1K0 5.63 103.50 8.03 7.63 5.79 0.83 20.88 
N1P1K1 5.85 90.00 7.85 7.60 5.32 3.90 16.02 
N1P1K2 6.58 105.83 8.60 9.00 6.10 2.42 24.86 
N1P2K0 6.05 144.00 8.22 7.57 5.43 3.44 18.63 
N1P2K1 6.40 91.25 8.17 7.95 5.88 2.20 22.89 
N1P2K2 6.63 98.92 8.35 8.78 5.56 5.40 29.26 
N2P0K0 6.33 99.75 8.65 9.35 5.55 2.25 27.59 
N2P0K1 6.55 107.67 8.13 8.89 6.04 3.04 23.42 
N2P0K2 6.86 108.83 10.08 8.68 5.85 4.21 25.22 
N2P1K0 6.13 97.25 9.30 8.68 5.61 2.83 23.35 
N2P1K1 6.18 104.17 8.63 7.40 5.96 2.86 23.97 
N2P1K2 6.28 88.75 8.63 7.76 5.67 3.30 20.76 
N2P2K0 6.15 104.67 8.53 7.37 5.11 2.28 16.26 
N2P2K1 5.40 99.67 7.63 7.90 5.83 3.97 22.41 
N2P2K2 6.23 90.00 8.63 8.33 5.70 2.59 23.78 

CD (0.05) NS NS NS NS NS NS NS 
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On-farm fertilizer trial in cashew  
 

 These trials were conducted Pazhayannur and Kadavallur panchayats.  It was observed 

that treatment with 1000:250:250g NPK/tree (200% of NRCC recommendation)  led to the 

highest yield (587g/tree) at one location whereas treatment with 750:325:750g NPK/tree 

(KAU recommendation) resulted in highest yield of 3950g/tree at the second location (Table 

2.8).   

Table 2.8 : Effect of fertilizer doses on nut yield of cashew at 
Madakkathara  

Fertilizer doses 
( g NPK/tree) 

Nut yield (g/tree/annum) 

Location 1 Location 2 
T1- 500:125:125 2500 520 

T2- 750:187.5: 187.5 2738 567 

T3- 1000: 250: 250 2806 587 

T4- 750: 325: 750 3950 535 

T5- fully organic 2450 528 

 

VRIDHACHALAM  
 

The maximum canopy diameter (6.95m) and maximum annual nut yield (6.82kg/tree) 

were recorded in treatment with 1000:125:250g NPK/plant (Table 2.9). 
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Table 2.9 : Vegetative & yield characters in Cashew NPK fertilizer trials at 
Vridhachalam 

Treatment  details 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth 
(cm) 

Mean 
canopy 

diameter 
(m) 

Mean 
annual 

nut yield 
(Kg/tree.) 

Cum 
yield 

kg/tree 
for 5 
years 

T1 N0P0K0 4.10 45.60 6.02 3.50 7.53 
T2 N0P0K1 3.52 48.82 6.25 3.15 7.33 
T3 N0P0K2 3.57 44.05 5.58 3.45 8.41 
T4 N0P1K0 3.71 44.50 5.62 4.56 11.50 
T5 N0P1K1 3.33 42.00 5.70 4.00 9.51 
T6 N0P1K2 3.64 38.62 5.55 4.90 12.41 
T7 N0P2K0 3.53 39.60 5.62 3.80 8.55 
T8 N0P2K1 4.12 44.52 5.45 4.50 10.48 
T9 N0P2K2 3.55 48.10 5.62 4.73 10.63 
T10 N1P0K0 3.90 30.20 4.73 4.95 12.45 
T11 N1P0K1 3.95 30.72 5.43 5.50 13.38 
T12 N1P0K2 4.30 37.62 5.55 5.10 12.70 
T13 N1P1K0 3.62 31.62 5.92 5.50 13.16 
T14 N1P1K1 4.41 40.25 5.82 5.25 12.80 
T15 N1P1K2 4.50 31.62 5.83 5.32 13.03 
T16 N1P2K0 4.26 41.50 5.80 5.70 14.38 
T17 N1P2K1 4.52 41.72 5.85 5.73 14.40 
T18 N1P2K2 4.26 42.52 5.96 5.65 14.28 
T19 N2P0K0 4.65 41.20 6.20 5.73 14.77 
T20 N2P0K1 4.66 42.20 6.25 6.00 14.97 
T21 N2P0K2 4.65 43.50 6.35 5.85 14.83 
T22 N2P1K0 4.65 49.35 6.43 5.30 13.84 
T23 N2P1K1 4.68 49.52 6.62 5.52 14.73 
T24 N2P1K2 4.80 50.50 6.95 6.82 16.48 
T25 N2P2K0 4.80 48.50 6.72 6.20 14.70 
T26 N2P2K1 4.85 46.20 6.80 6.56 15.54 
T27 N2P2K2 4.88 58.01 6.65 6.65 15.78 

CD (0.05) 0.0967** 0.2217** 0.0812** 0.1797** 0.1737** 
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Agr.2:  Fertilizer application in high density cashew plantations 

 
Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara, Pilicode and Vengurla 

 
Plains / others : 

Chintamani, Jagdalpur  
 

This trial envisages identification of optimum population density for cashew and suitable 
fertilizer doses at different high density plantings for specific regional variety. 

 

SUMMARY: 

At Bhubaneswar, flowering was advanced by 15 days ahead with higher doses of fertilizer, 
and the number of flowering panicles/m2 (16.22) and the number of nuts per panicle was 
maximum in highest doses of fertilizer M3 (8.10).  The vegetative characters were 
significantly influenced by spacing on fertilizer dosage at Chintamani, Jagdalpur and 
Madakkathara, Vengurla and at Vridhachalam.  

 
Experiment Details : 

Design    : Split plot 

Main plot : Plant density : S1 200 plants/ha (10m x 5m) 

     S2 400 plants/ha (6m x 4m) 

     S3 600 plants/ha (5m x 4m) 

Sub-plot : Fertilizer dose/ha : M1 75kg N, 25kg P2O5, 25kg K2O 

M2 150kg N, 50kg P2O5, 50kg K2O 

M3 225kg N, 75kg P2O5, 75kg K2O 

Total area    : 2.5 ha  

Fertilizers application level : 1st year  : 1/5th  

     2nd year  : 2/5th  

     3rd year  : 3/5th 

     4th year  : 4/5th  

     5th year  : Full dose 

 



 72

BAPATLA  
 

The plant height was maximum with 75kg N, 25kg P and 25kg K with 600pl/ha (2.47m) 

and the stem girth was also maximum (30.77m) in this treatment (Table 2.10). 

Table 2.10 : Effect of fertilizer and spacing on vegetative 
character at Bapatla 

Treatment Plant 
height (m) 

Stem 
girth (cm) 

Canopy spread (m) 
E-W N-S 

M1S1 1.59 28.43 2.55 2.46 
M1S2 1.81 29.90 2.94 2.76 
M1S3 2.47 30.77 3.10 3.10 
M2S1 1.31 21.03 1.68 1.80 
M2S2 1.86 25.10 2.28 2.36 
M2S3 0.65 7.31 0.79 0.82 
M3S1 1.45 24.73 2.11 2.13 
M3S2 1.84 27.50 2.61 2.56 
M3S3 1.56 19.04 1.95 1.96 

 

BHUBANESWAR 
 

Maximum plant height was recorded in S2 (400trees/ha) followed by S3 (600trees/ha). 

Girth was maximum in S1 (200trees/ha) followed by S2.  The mean canopy spread was non 

significant among the treatments.  

Significant variation was observed in plant height wherein M3 recorded maximum 

plant height (3.93m) which was statistically on par with M2 but significantly superior to M1. 

There was no significant variation in the plant height, stem girth and canopy spread of the 

plant due to interaction effect of spacing and doses of fertilizer (Table 2.11 a & b).   

 

Table 2.11 : 
  

Effect of fertilizer and spacing on vegetative 
character at Bhubaneswar 

a). Effect of spacing (Main plot) 

Treatment 
Plant 

height (m) 
Stem girth 

(cm) 
Canopy 

spread (m) 
2005 2005 2005 

S1 3.72 44.97 4.72 
S2 3.98 43.44 4.65 
S3 3.79 42.58 4.71 

F ‘test’ NS NS NS 
SE (m) +  
CD 5% 

0.1 0.9 0.09 
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b) Effect of doses of fertilizer (sub plot) at Bhubaneswar 

Treatment 
Plant 

height (m) 
Stem girth 

(cm) 

Mean 
canopy 

Spread (m) 
2005 2005 2005 

M1 3.72 43.44 4.59 
M2 3.84 44.27 4.74 
M3 3.93 43.28 4.76 

F ‘test’ * NS NS 

SE (m) + 
 CD5% 

0.06 
0.13 

0.66 
- 

 

 

The no. of flowering panicles was significantly more in S1 (16.44) compared to S3, S1 

and S2 were found statistically at par. The no. of nuts per panicle was maximum in S3 (7.20) 

and minimum in S1 (6.40). The cumulative yield for 3 years was found maximum in S1 (6.63 

kg) followed by S2 (6.50) indicating that increase in the plant population led to significant 

variation in nut yield/ha. 

 Flowering was advanced by 15 days ahead with higher doses of fertilizer.   The no. of 

flowering panicles/m2 and the no. of nuts per panicle was maximum in highest doses of 

fertilizer M3 (8.10).  The yield of nut per plant did not significantly vary due to varying doses 

of fertilizer application. 

 M2 was significantly superior to M3 but M2 and M1 were statistically at par with 

respect to cumulative yield which was highest in M2 (6.74kg) and minimum in M1 (6.28 kg). 

M2 was significantly superior to M3. The cumulative yield was highest in M2 (24.68) followed 

by M3 and M1  (Table 2.12 a & b). 

No significant variation was observed among the treatments with respect to flowering 

and yield attributes. The yield per plant was found highest (3.98kg) in S2M2.  
 

Table 2.12 : Effect of doses of fertilizer and spacing on flowering and yield 
attributes at Bhubaneswar 

a) Effect of spacing (Main plot) 

Treatments 
No. of 

flowering 
panicles/m2 

No. of 
nuts 

/panicle 

Nut 
weight 

(g) 

Yield/plant 
(kg) 

(2005) 

Cumulative 
yield  

(3 years) 

Yield 
Kg/ha  
(2005) 

S1 16.44 6.40 7.70 3.77 6.63 753.00 
S2 15.97 6.90 7.70 3.72 6.50 1489.00 
S3 14.11 7.20 7.50 3.45 6.32 1729.00 
F ‘test’ *   NS  * 
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b) Effect of doses of fertilizer (Subplot) at Bhubaneswar 

Treatments 
No. of 

flowering 
panicles/m2 

No. of 
nuts/ 

panicle 

Nut 
weight 

(g) 

Yield/plant 
(kg) 

(2005) 

Cumulative 
yield 

(3 years) 

Yield 
Kg/ha  
(2005) 

S1 15.35 6.00 8.13 3.74 6.28 1353.00 
S2 16.22 6.80 7.70 3.85 6.74 1406.00 
S3 14.95 8.10 7.07 3.55 6.64 1212.00 
F ‘test’ *   *  * 

  Leaf nutrient analysis indicated that the leaf nitrogen percentage was maximum in S1 

(2.13%) followed by S2 (1.96%).  M3 led to maximum leaf Nitrogen 2.18% followed by M2 

(2.05%) while the combination S1M3 recorded maximum leaf N (2.27%) and minimum in 

S3M1 (1.62%) (Table 2.13 a). 

 The P levels increased with increased doses of P2O5 and was maximum in M3 

(0.045%).  The leaf K content showed similar trend as P.  Maximum K was recorded in S3 

(0.41%), followed S2 (0.37%) (Table 2.13 b & c). 

 
Table 2.13 (a) : Leaf Nitrogen content under fertilizer & spacing trials at Bhubaneswar. 

 M1 M2 M3 Average 

S1 1.96 2.16 2.27 2.13 

S2 1.68 2.05 2.15 1.96 

S3 1.62 1.95 2.12 1.90 

Average 1.75 2.05 2.18  
 

Table 2.13 (b) : Leaf phosphorous content under fertilizer and spacing trials at 
Bhubaneswar.  

 M1 M2 M3 Average 

S1 0.034 0.038 0.043 0.038 

S2 0.043 0.039 0.046 0.043 

S3 0.039 0.043 0.046 0.043 

Average 0.038 0.040 0.045  
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Table 2.13 (c) : Leaf Potassium content (%) under fertilizer & spacing trials at 
Bhubaneswar.  

 M1 M2 M3 Average 

S1 0.21 0.44 0.35 0.33 

S2 0.27 0.46 0.38 0.37 

S3 0.31 0.48 0.44 0.41 

Average 0.26 0.46 0.39  
 

 

CHINTAMANI  

No significant effect was observed in plant height and stem girth due to different 

levels of spacing.  During first year of harvest, the yield of nuts varied significantly among the 

levels of spacing. The highest yield per plant was recorded in S1 (200pl/ha) (0.97kg) and the 

least was recorded in S3 (600pl/ha) (0.36kg). 

The varying levels of fertilizers showed non-significant variation in plant height and 

stem girth, canopy spread, canopy height, canopy area and yield per plant.  The interaction 

effect of varying levels of spacing and doses of fertilizers showed no significant variation in 

plant height, stem girth, canopy spread, canopy height, canopy area and yield per plant (Table 

2.14). 

 
Table 2.14 : Effect of spacing fertilizer application on growth and 

yield at Chintamani 

Treatments 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Mean 
canopy 
spread 

(m) 

Yield 
(kg/plant) 

Yield 
(kg/ha) 

S1 2.82 38.93 4.20 0.97 194.83 
S2 2.68 36.56 3.65 0.43 170.33 
S3 2.62 36.41 3.71 0.36 190.41 
 

CD (0.05) 
NS 
- 

NS 
- 

NS 
- 

** 
0.14 

NS 
- 

M1 2.69 37.84 3.83 0.67 209.50 
M2 2.74 38.94 3.90 0.51 168.00 
M3 2.69 35.12 3.81 0.58 178.08 

 
S Em 

NS 
0.13 

NS 
2.79 

NS 
 

NS 
0.11 

NS 
29.28 
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JAGDALPUR 

The plant height, stem girth, canopy spread, nut weight and yield/ tree were found non 

significant for all the treatments. Higher nut weight (6.79 g) was found under treatment S3M3 

and it was at par S1M3 (6.79g) and S2M3 (6.63g). The yield /tree (g) was recorded to be 

highest for S3M3 (513.49) (Table 2.15).  

Table 2.15 :  Effect of spacing and fertilizer application in high-density cashew 
plantations at Jagdalpur 

Treatment 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Canopy Spread Nut 
weight 

(g) 

Yield/ 
tree (g) 

Yield/ha 
(Kg) E  - W N  - S 

S1 M1 1.31 23.00 168.33 133.00 6.36 110.63 22.13 
S1 M2 1.26 19.50 177.03 191.67 6.47 183.04 36.61 
S1 M3 1.76 26.91 198.33 206.89 6.79 437.99 87.60 
         
S2 M1 1.20 21.78 183.00 173.00 6.36 121.89 50.71 
S2 M2 1.63 23.72 177.03 177.03 6.46 228.52 95.07 
S2 M3 1.77 23.00 185.60 185.60 6.63 384.54 159.97 
         
S3  M1 1.31 20.33 136.00 158.50 6.36 111.30 55.65 
S3 M2 1.54 21.33 137.03 190.00 6.46 191.54 95.77 
S3  M3 1.57 22.67 186.00 191.00 6.79 513.49 256.47 
        
CD @ 
5% 

S NS NS Ns NS NS NS 52.96 
M 24.27 2.28 21.06 16.18 0.05 104.61 49.21 
S x M NS NS NS * NS NS NS 

 

JHARGRAM  

The plant height was maximum (3.24m) with moderate spacing (400trees/ha) and 

highest dose of fertilizer (225:75:75 – NPK) and the stem girth was maximum with highest 

density of planting (600trees/ha) and minimum dose of fertilizer (75:25:25 – NPK) 

(27.78cm).  The mean canopy spread was however not significantly different between the 

spacings and was maximum at the lowest as well as highest density of planting (3.19m) 

(Table 2.16).   
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Table 2.16 : Effect of spacing and fertilizer application in 
high-density cashew plantations at Jhargram 

Treatment 
Plant 

height (m) 
Stem girth 

(cm) 
Mean canopy 

spread (m) 
S1 M1 3.08 23.55 3.19 
S1 M2 3.09 24.89 3.09 
S1 M3 3.05 23.67 2.96 
     
S2 M1 2.93 22.78 2.92 
S2 M2 3.13 22.89 2.79 
S2 M3 3.24 22.45 3.23 
     
S3  M1 3.01 27.78 3.19 
S3 M2 3.26 25.45 3.14 
S3  M3 3.03 24.44 2.99 

 

MADAKKATHARA 

Tree densities, fertilizer doses or their interaction did not significantly influence any of 

the growth parameters (Table 2.17). 

 Lower density of planting at 200 trees/ ha lead to maximum spread (E-W 4.46m; N-S 

4.34m). The cumulative nut yield per tree (2004-05) (kg/tree) showed a decreasing trend with 

increasing density of planting (0.30 at 200tree/ha, 0.29 at 400tree/ha and 0.26 at 600tree/ha) 

and the per hectare yield showed an increasing trend (61.0 at 200tree/ha, 117.0 at 400tree/ha 

and 132.0 at 500tree/ha) which is due to the higher number of trees available per unit area.  

The data on tree height did not show any definite trend with the variation in fertilizer 

doses. Canopy spread (both N-S and E-W) and stem girth, however, increased marginally 

with increasing levels of fertilizer.  The maximum cumulative nut yield (113.0kg/ha) was 

recorded at a fertilizer dose of 75:25:25kg NPK/ha  

Table 2.17 :  Interaction effect between plant density and fertilizer doses 
on growth and yield of cashew at Madakkathara 

Treatments 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Canopy 
spread –
NS (m) 

Canopy 
spread – 
EW (m) 

Annual yield 
(kg/ tree/ year) 

(2004-05) 
S1 M1 4.02 52.63 4.16 4.58 0.28 
S1 M2 4.20 55.94 4.37 4.27 0.25 
S1 M3 4.07 57.14 4.50 4.54 0.36 
S2 M1 4.14 51.54 3.71 3.63 0.36 
S2 M2 3.97 51.78 4.06 4.30 0.25 
S2 M3 4.27 57.64 4.20 4.40 0.26 
S3 M1 4.26 54.55 4.04 4.20 0.27 
S3 M2 4.39 58.99 4.17 4.55 0.29 
S3 M3 4.12 52.33 4.05 4.30 0.22 

CD (0.05) NS NS NS NS NS 
SEm 0.17 2.51 0.20 0.25 0.06 
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PILICODE     

 The trials were laid out during 2000, the results indicated that canopy spread was 

comparatively more in N-S direction (2.68 to 3.35m) rather than the E-W direction (2.62 to 

3.13m). Even though at wider spacing (S1) vigorous vegetative growth was noticed the yield 

per ha was significantly higher in S3 (519kg/ha), because of the more number of plants per 

unit area (Table 2.18). The effect of fertilizers on biometric characters indicated an increased 

vigour in growth and yield in M1 (Table 2.19). The interaction effect of fertilizers and 

spacings also showed an increased vegetative growth and significantly higher yield of cashew 

nut per hectare in the treatment of S3M1 (667kg/ha) and in other closer spacing treatments (S3 

and S2) irrespective of  fertilizer combinations during the initial years of establishment of the 

plantations. The yield was lowest (193kg/ha) in S1M2 (the treatment with wider spaced plants 

and receiving moderate dose of fertilizers) (Table 2.20).  

       
Table 2.18 :    Effect of  spacing on biometric characters of 

cashew in high density planting at Pilicode 

Treatment 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Mean canopy 
spread(m) Yield 

(Kg/ha)  
E-W N-S 

S1 2.46 31.03 2.89 3.14 219.00 
S2 2.84 30.47 2.96 3.05 477.00* 
S3 2.85 30.77 2.95 3.00 519.00* 
CD 0.05 0.22 NS NS NS  

 
 

Table 2.19:   Effect of Fertilizers on biometric characters of 
cashew in high density planting at Pilicode 

Treatment 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Mean canopy 
spread(m) Yield 

(Kg/ha) 
E-W N-S 

M1 2.88 31.77 3.03 3.23 465.00 
M2 2.59 30.02 2.82 2.96 363.00 
M3 2.68 30.48 2.95 2.99 387.00 
CD 0.05 NS NS NS NS NS 
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Table 2.20 : Mean of growth characteristics of cashew under fertilizer 

application in high density planting at Pilicode  

Treatment 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Mean canopy 
spread(m) 

Yield 
(kg) per  

plot 

Yield 
(Kg/ha) 

E-W N-S 
S1M1 2.47 31.32 3.02 3.07 6.80 227.00 
S1M2 2.42 29.33 2.62 2.76 5.78 193.00 
S1M3 2.90 32.43 3.04 3.29 6.57 237.00 
S2M1 3.00 30.65 2.95 3.08 6.70 501.00 
S2M2 2.76 30.78 3.02 3.13 6.77 447.00 
S2M3 2.74 29.98 2.92 2.93 6.33 484.00 
S3M1 3.17 33.32 3.13 3.35 7.73 667.00 
S3M2 2.58 29.94 2.82 2.99 4.80 450.00 
S3M3 2.80 29.04 2.89 2.68 5.30 442.00 
CD 0.05 NS NS NS NS NS  

 
 

VENGURLA  

The trial is in initial stage. The results indicated non significant variation for all the 

growth and yield parameters. The maximum yield per hectare was found in the treatment 

S2M2 (124.00 kg/ha) whereas cumulative yield of 413.00kg/ha was recorded in S3M3 (Table 

2.21). 
 

Table 2.21  : Effect of spacing and fertilizer on growth and yield of cashew  at Vengurla  

Treatment 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth 
(cm) 

Mean 
canopy 
spread 

(m) 

Mean 
no. of 

panicle/ 
m2 

Nut wt. 
(g) 

Yield 
kg/tree 

Yield 
kg/ha 

Cum. 
yield for 

2 harvests 
(kg/ha) 

S1M1 3.80 48.13 5.37 23.02 8.76 0.27 55.00 113.20 
S1M2 4.02 5.26 5.62 21.84 9.00 0.18 37.80 149.60 
S1M3 3.72 50.41 5.54 21.51 9.41 0.23 46.40 229.20 
S2M1 3.57 46.27 4.16 25.86 9.27 0.29 119.60 165.20 
S2M2 4.07 47.97 8.87 22.12 9.08 0.31 124.00 187.20 
S2M3 3.69 47.08 4.58 18.94 9.56 0.16 66.40 126.40 
S3M1 4.53 54.34 4.99 21.63 9.53 0.22 113.00 342.50 
S3M2 4.02 52.50 4.76 23.72 9.38 0.23 118.50 355.00 
S3M3 4.35 48.38 4.86 20.61 9.54 0.18 92.00 413.00 

CD at 5% N.S. N.S. N.S. N.S. N.S. N.S. - - 
 

VRIDHACHALAM  

The treatment M3S3 (5 x 4m spacing with 225:75:75 kg NPK/ha) recorded the highest 

per unit area yield of 1625 kg/ha however the yields were not statistically significant (Table 

2.22).  
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Table 2.22  : Effect of spacing and fertilizer application on growth and 
yield of cashew at Vridhachalam 

Treatment 
Plant 
height 

(m) 

Stem 
girth 
(cm) 

Canopy 
spread 

(m) 

Nut 
weight 

(g) 

Yield/ 
tree 
(kg) 

Yield 
(kg/ ha) 

M1S1 4.25 23.21 3.85 5.80 2.55 510 

M1S2 3.90 33.62 3.80 5.90 2.61 522 

M1S3 3.30 21.53 3.78 5.90 2.85 570 

M2S1 3.66 28.43 3.96 6.10 2.80 1120 

M2S2 3.79 27.00 4.15 5.92 2.95 1180 

M2S3 3.86 22.52 3.66 6.12 2.95 1180 

M3S1 3.80 31.40 4.40 6.12 3.00 1500 

M3S2 3.70 23.30 3.75 5.80 3.23 1615 

M3S3 4.15 28.25 4.35 5.90 3.25 1625 

CV% (S) 3.17 1.52 2.53 1.99 7.85 2.55 

CV% (M x S) 6.32 0.72 3.51 0.65 4.71 1.00 
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Agr.4:  Expt.2   High density planting – Observational trials 

 
Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara  and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

This trial has been laid out to identify the optimum population density for cashew to 
maximize the returns per unit area. 

 

SUMMARY: 

At Bapatla, the growth parameters did not vary significantly during the initial stage of crop 
under normal and high density planting.  The yield per tree was marginally high under normal 
density as compared to high density planting system during the 6th harvest at Madakkathara. 
 
Experimental Details : 
Planting of cashew at 4m x 4m with control plot at 8m x 8m spacing with recommended 
fertilizer dosage 
 
 
BAPATLA  
 

The crop is in the initial stage of vegetative growth.  Growth parameters were recorded 

and presented in Table 2.23.  The plant height was marginally higher in high density planting 

(1.00m) as compared to normal density planting (0.85m). 

 
Table 2.23:  

 
Growth parameters in observational trial on 
high density planting in cashew at Bapatla 

Mean  Growth 
Parameters 

Normal Density 
Planting  
( 8x8m )  

High Density 
Planting  
 ( 4x4m ) 

Pl. Height (m) 0.85 1.00 
Stem girth (cm) 15.50 19.50 
Canopy spread E-W (m) 1.50 1.62 
Canopy spread N-S (m) 1.50 2.00 
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BHUBANESWAR  
 

The trial was laid out with H 2/16 with a spacing of 4 x 4m during 1996 with 

recommended fertilizers. The plants had a maximum height of 5.20m and hence were pruned 

at 3.00m during 2004. The yield (tons/ha) recorded was 1.60 in 2004 and 2.40 tons in 2005. 

In the farmers’ field, under high-density spacing with Vengurla-4 at 4th harvest 

1.75tons/ha of annual nut yield was realized during 2004, and at 5th harvest the yield was                      

2.50 tons/ha during 2005. 

 

CHINTAMANI  

The plants were pruned to an height of 3.00m during 2005.  The nut yield per tree 

from five harvests ranged from 0.65 to 5.80kg. The yield per hectare ranged from 406 to 

1250kg (828.00kg/ha) and the cumulative yield of 5 harvests ranged from 1031 to 3625kg/ha 

(2328.00kg/ha) (Table 2.24). 

 

 

 

 

 

 

 

 

 
 

JHARGRAM  

On farm trials on high density planting  

 The cashew varieties, BPP-8 & BLA-39-4 were evaluated in farmers’ plots under high 

density planting system.  The growth parameters of these varieties are presented in Table 

2.25. 

 
Table 2.25 : Growth parameters in observational trial on high density 

planting in cashew at Jhargram 

Treatment 
Plant 

Height 
(m) 

Stem 
Girth 
(cm) 

Mean 
canopy 

diameter 
(m) 

Canopy 
height  

(m) 

Canopy area 
(m2) 

BPP-8 1.42 10.50 1.26 1.28 2.82 

BLA 39-4 1.37 10.22 1.21 1.27 2.67 

Table 2.24   :  Growth parameters and yield in observational trial on 
high density planting in cashew at Chintamani.  

Parameter Mean 
Pl. height (m) 4.00 
Stem girth (cm) 41.00 
Canopy spread (m)                                  E-W                                             

                                                            N-S 
3.40 
3.65 

Yield  (kg/tree) 1.33 
Yield (kg/ha) 828.00 
Cumulative Yield (5 harvests)  Kg/tree 3.73 

Kg/ha 2328.00 
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MADAKKATHARA 

The yield per tree was marginally high under normal density as compared to high 

density planting system during the 6th harvest. The comparable growth of trees under high 

density and normal density planting systems in the initial growth period led to comparable 

yield per tree. Tree height, tree girth and canopy spread were marginally high in normal 

density planting (Table 2.26).  

 
 Table 2.26 : 

 
Effect of high density planting on growth and yield attributes 
and cumulative yield of  cashew for 6 harvests at 
Madakkathara  

Parameters High density 
planting 

Normal 
planting 

Mean plant height (m) 6.72 6.81 

Mean stem girth (cm) 78.6 82.00 

Mean canopy spread - NS (m) 
 

7.45 7.60 

Mean canopy spread - EW (m) 
 

7.30 7.55 

Mean yield (kg/tree/annum) 
 

3.52 3.66 

Mean yield (kg/ha/annum) 
 

2197.0 572 

Mean cumulative yield (kg/ tree) 18.95 19.43 

Mean cumulative yield (kg/ha) 11841.0 3036 

 

 

VENGURLA  

The plant height under high density trials ranged between 5.46 to 6.70m and the mean 

stem girth was 59.00cm and mean canopy area was 119.91m2 which ranged between 92.48 to 

218.56m2. 
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Agr.3:  Drip irrigation trial 
 

Centres : East Coast : 

Vridhachalam 
 

West Coast : 

Vengurla 

 
Plains / others : 

Chintamani  

The trial aims at studying the response of cashew to supplementary irrigation during flushing 
and flowering phases and to work out the critical stages of irrigation. 

 
 

 

Experimental Details : 
Treatments  :  5 
T1 : No  Irrigation 
T2 : Irrigation 20% of cumulative pan evaporation. 
T3 : Irrigation 40% of cumulative pan evaporation. 
T4 : Irrigation 60% of cumulative pan evaporation. 
T5 : Irrigation 80% of cumulative pan evaporation. 
Spacing   = 7 x 7m 
Planting material = Softwood grafts 
Variety  = Chintamani      : Chintamani-1 
    Vengurla     : Vengurla-7 
    Vridhachalam     :  VRI-3  
 
CHINTAMANI  
 

Grafts were planted in the year 1997.  Treatments were re-imposed during March-

2006.  The vegetative characteristics recorded during 2005 were mean plant height of 4.58m, 

stem girth of 65.70cm, canopy spread of  7.25m in E-W and canopy spread of  7.88m in N-S 

with an average yield of  5.45 kg/plant.  
 

VENGURLA  

Grafts were planted in the year 1999 in 5 x 5m spacing and the treatments were first 

imposed during the year 2000.  The plant growth and yield observations recorded are 

presented in Table. 2.27.  The different treatments did not differ significantly for plant growth 

characters and yield, in the same way as seen in the previous year, probably due to 

overlapping of canopy.  The closer spacing coupled with irrigation treatments have resulted in 

faster overlapping of canopy.  Hence it is felt that some remedial measures need to be taken to 

contain the canopy so that adverse effect of overlapping of canopy on treatmental differences 

is removed. 
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Table 2.27 : Effect of drip irrigation on growth and yield parameters of cashew at Vengurla 

Treatment 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth 
(cm) 

Mean 
canopy 
spread 

(m) 

Mean 
flowering 
duration 

(days) 

No. of 
nuts per  
panicle 

Mean 
nut 

weight 
(g) 

Nut yield 
during the 
reporting 

year 
(kg/plant) 

(2nd 
harvest) 

Cumulative 
yield  (kg/plant) 

for two 
harvests 

T1: No Irrigation 4.67 60.16 6.66 87.38 3.00 9.85 1.36 2.67 

T2 : Irrigation 20% CPE 4.59 63.70 6.66 89.63 3.13 9.87 1.14 2.52 

T3 : Irrigation 40% CPE 4.57 61.49 6.65 88.07 3.05 9.90 1.55 3.20 

T4 : Irrigation 60% CPE 4.53 62.91 6.60 90.91 2.95 9.75 1.50 2.86 

T5 : Irrigation 80% CPE 4.33 61.24 6.62 87.57 2.83 9.90 1.69 3.48 

CD at 5% N.S. N.S. N.S. N.S. N.S. N.S. N.S.  
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Agr.6:  Intercropping in Cashew 
 

Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara  and Vengurla 
 

The objectives of this trial are to identify compatible intercrops with cashew in the initial 
stages of orchard development, to study the economic benefits of inter-cropping system, and to 
work out a soil fertility management strategy for the intercropping system. 

 

SUMMARY: 
 

Maximum C:B ratio was observed in F1 level for both green gram (1:1.1) and  black gram 
(1:1.10) at Bapatla. The return of intercrop was highest in colocasia (Rs.5,880/ha) followed by 
brinjal (Rs.4,166/ha) at Bhubaneswar and the total return from main and intercrop was highest 
in Cashew + colocasia (Rs.17,000/ha) followed by Cashew  + cowpea (Rs. 15,263/ha) and T1 
(Cashew + brinjal) (Rs.14,666/ha).  At Jhargram, the intercrops which yielded maximum in 
cashew were cluster bean (47.69q/ha), groundnut (2.42q/ha) and pigeon pea (7.05q/ha) under 
50 per cent of recommended fertilizer doses and black gram yielded maximum (4.87q/ha) with 
full dose of fertilizers.  Black gram led to the highest C:B ratio of 1:2.1 followed by groundnut 
(1:1.19) at Vridhachalam, however groundnut resulted in maximum net profit of Rs.16,187/ha.   

 

Experimental Details : 
 

Main plot  : 4 
Sub plots   : 3 
F0 =   No additional fertilizer to the intercrop 
F1 =  Additional fertilizer to the intercrop as per the state recommendation 
F2 =  50% of additional fertilizer applied to the intercrop 
No. of replications  : 3 
Design   : Split plot  
 
 
BAPATLA  
 

The growth performance of main crop indicated a mean plant height of 3.51m, mean 

stem girth of 55.40cm, mean canopy spread (6.57m).  

         Green gram and black gram were grown as inter crops as late kharif during the season. 

In green gram, the treatments F1, F2 and F0 recorded the mean grain yield of 150.0, 97.0 and 

75.0 kg/ha respectively and in black gram, the mean grain yield was 165.0, 108.0 and 

75.0kg/ha respectively.  Maximum C:B ratio was observed in F1 level for both green 

gram(1:1.11) and  black gram (1:1.10) (Table 2.28). 
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Table 2.28 : Yield and returns of inter crop trial at Bapatla 

Treatments 

Mean Yield 
from 

intercrops 

Total cost of 
intercrops/ha  

(Rs) 

Total returns 
from 

intercrops/ha 

(Rs) 

Net 
profits/ha 

(Rs) 

C:B 
ratio 

Per ha (kg) 

T1 Cashew+Green gram + F0 75.0 3200.00 2100.00 6700.00 1:0.63 

T2 Cashew+Green gram + F1 150.0 4200.00 3400.00 13000.00 1:1.11 

T3 Cashew+Green gram + F2 97.0 3600.00 2800.00 9500.00 1:0.84 

T4 Cashew+Black gram + F0 75.0 3400.00 2400.00 6600.00 1:0.61 

T5 Cashew+Black gram + F1 165.0 4800.00 4800.00 13650.00 1:1.10 

T6 Cashew+Black gram + F2 108.0 3800.00 3200.00 10050.00 1:0.89 

T7 Cashew alone -- -- -- 6600.00 1:0.88 

 
BHUBANESWAR  
 

Vegetable crops such as brinjal, cowpea, chilli, bhindi, pumpkin, colocasia were evaluated 

for their economic suitability as intercrops with different doses of fertilizer. 

The height of the plant was maximum in T3 and T6 (3.80m) each.  The stem girth 

varied between 18cm in T7 to maximum of 26cm in T3. The mean canopy spread of the plant 

was maximum in T3 (4.40m) and it is ranged from 2.35m to 4.40m. The mean nut yield per 

plant was maximum in T3 (1.80kg per tree).  

 The return of intercrop was highest from the intercrop in T6 colocasia (Rs.5,880/ha) 

followed by T1 brinjal (Rs.4,166/ha). The total return from main and intercrop was highest in 

T6 (Cashew + colocasia) (Rs.17,000/ha) followed by T3 (Cashew  + cowpea) (Rs. 15,263/ha) 

and T1 (Cashew + brinjal) (Rs.14,666/ha) (Table 2.29). 
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Table 2.29 : Vegetative character and yield per plant and per ha. of cashew at Bhubaneswar 

Treatment 

Mean 
plant 
height 

(m) 

Mean 
stem 
girth 
(m) 

Mean 
canopy 
spread 

(m) 

Yield 
(kg/plant)           
1st harvest 

Mean 
nut 

yield 
(kg/ha) 

Net return 
(Intercrops) 

(Rs/ ha) 

Net return 
(Rs/ha) 

(Main 
crop + 
inter-
crop) 

T1 Cashew + brinjal 
(Blue Star) 

3.50 22 4.35 1.50 300 4166 14666 

T2 Cashew + chilli 
(Sindhur) 

3.70 25 4.20 1.40 280 3004 12804 

T3 Cashew + cowpea 
(SEB-2) 

3.80 26 4.40 1.80 360 2663 15263 

T4 Cashew + bhindi 
(BO-2) 

3.70 24 3.70 1.60 320 2550 13750 

T5 Cashew + pumpkin 
(Baidyabati) 

3.40 23 3.90 1.40 280 3950 13750 

T6 Cashew + colocasia 
(Local) 

3.80 25 4.10 1.60 320 5880 17000 

T7 Cashew alone 2.50 18 2.35 0.80 160 Nil 5600 

  

 

JHARGRAM  
                      

The intercrops occupied 80.40 per cent area of which maximum yield was obtained in 

cluster bean (47.69q/ha), groundnut (2.42q/ha) and pigeon pea (7.05q/ha) under 50 per cent of 

recommended fertilizer doses and black gram yielded maximum (4.87q/ha) with full dose of 

fertilizers. Cost-benefit ratio indicated that pigeon pea was the most remunerative intercrop 

(1:4.15) under cashew plantation followed by cluster bean (1:3.89) and black gram (1:2.98).  

Highest return was from cashew with pigeon pea (F1) (Rs.17,885/ha) followed by cashew with 

cluster bean (F0) (Rs.17,227/ha). 
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Table 2.30 : Performance of inter crops in between cashew plants at Jhargram. 

Treatment Details 
Cashew 

yield 
(Q/ha) 

Inter 
crop yield 

Q/ha 

Net 
Return 

(Rs.) 

Cost : 
Benefit 
Ratio 

T1 Cashew + cluster bean  (F0) 1.38 26.85 17227.35 1:3.89 

T2 Cashew + cluster bean  (F1) 1.43 47.69 13946.55 1:3.03 

T3 Cashew + cluster bean (F2) 1.78 37.40 10690.35 1:1.64 

T4 Cashew +Groundnut ( F0) 1.18 2.12 2684.41 1:0.30 

T5 Cashew +Groundnut (F1) 1.00 2.42 1382.35 1:0.13 

T6 Cashew +Groundnut ( F2) 0.86 2.42 -558.85 ----- 

T7 Cashew +Pigeon pea ( F0) 1.60 5.70 16658.35 1:4.15 

T8 Cashew + Pigeon pea  (F1) 1.20 7.05 17885.35 1:3.92 

T9 Cashew + Pigeon Pea  ( F2) 0.99 6.25 14504.85 1:2.83 

T10 Cashew + Black Gram  ( F0) 1.15 1.71 6667.96 1:2.17 

T11 Cashew + Black Gram  ( F1) 1.20 2.49 8695.87 1:2.41 

T12 Cashew + Black Gram  (F2) 1.46 4.87 15347.35 1:2.98 
 
 

MADAKKATHARA : 

Tapioca recorded the highest total return (Rs.66,374/ha), highest net profit 

(Rs.41,049/ha) and C:B ratio (1:2.62), among the various tuber crops raised as intercrop in the 

young cashew plantation..  Amorphophallus recorded the highest total return next to tapioca 

(Rs.66,181/ha); but in terms of net profit and C:B ratio it was inferior to coleus and colocasia. 

This was largely due to the higher cost of production of amorphophallus, owing mainly due to 

the high cost of planting material. Coleus and colocasia ranked second and third, respectively, 

in the net profit and C:B ratio as indicated in the Table 2.31. 
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Table 2.31 : Economics of intercropping in cashew at Madakkathara  

Intercrop 

Mean yield of 
intercrop Total return 

from intercrop 
(Rs./ha) 

Cost of 
cultivation 

(Rs/ ha) 

Net 
profit 

(Rs./ha) 

C: B 
ratio 

(Kg/ plot) t / ha * 

Coleus 28.20 10.87 65,220 29,725 35,495 1:2.19 

Colocasia 33.00 12.72 63,600 29,800 33,800 1:2.13 

Tapioca 49.20 18.96 66,374 25,325 41,049 1:2.62 

Sweet potato 21.40 8.24 49,494 26,315 23,179 1:1.88 

Amorphophallus 40.00 15.57 66,181 39,600 26,581 1:1.67 

Plot size 22.68 m2  * Area planted with inter crops/ha : 8742 m2 

  
  

VRIDHACHALAM  

Black gram led to the highest C:B ratio of 1:2.1 followed by groundnut (1:1.19).  

However, groundnut resulted in maximum net profit of Rs.16,187/ha (Table 2.32).  Medicinal 

plants namely, Ocimum sanctum, Phyllanthus niruri, Catharanthus roseus have been 

established in the interspaces of cashew. 

Table 2.32 :   

 

Performance of different intercrops in cashew at 
Vridhachalam 

Treatments 
Yield 

(Intercrops) 
(kg/ha) 

Net profit 
(Rs./ha) 

C:B 
ratio 

T1 Cashew + Black gram 1000.50 12150.00 1:2.1 

T2 Cashew + Gingelly 281.25 1143.75 1:0.27 

T3 Cashew + Green gram 500.00 2550.00 1:0.46 

T4 Cashew + Groundnut 1562.50 16187.50 1:1.19 
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III. CROP PROTECTION 
 

Ent. 1:  Chemical Control of pest complex in cashew 
Expt. 3.  Evaluation of insecticides for control of TMB  

and other insect pests 
 

Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

The project aims at identifying the effective insecticide amongst the newer synthetic 
insecticides in comparison with recommended spray schedule, which are safer as well as 
economically feasible for managing the insect pests of cashew. 

 

SUMMARY: 
 

All the insecticidal treatments were on-par, but superior over the untreated control after second 
and third sprays in respect of shoot tip caterpillar as well as leaf and blossom webber at 
Bapatla.  All the new insecticides viz., hostathion, λ-cyhalothrin and profenophos were at par 
with the recommended spray schedule at Bhubaneswar. The mean number of thrips per panicle 
was 4.35 in boron treated trees whereas it was 5.34 per panicle in control trees at 
Bhubaneswar. Carbaryl (0.1%), λ-cyhalothrin (0.003%) and profenophos (0.05%) were most 
effective against TMB infestation resulting in higher yields of 5.50, 4.78 and 4.65kg nuts per 
tree, respectively at Chintamani. The highest nut yield (142.37 kg/ha) was obtained in 
triazophos treatment which was at par with profenophos  (116.64 kg/ha) at Jagdalpur, while at 
Jhargram, the highest nut yield of 6.90kg/tree was recorded in recommended spray schedule 
followed by profenophos (6.60kg/tree).  At Madakkathara and Vengurla, λ-cyhalothrin (T4) 
was the most effective treatment in controlling the target pests.  The mean annual nut yield was 
also the highest in the recommended spray schedule (7.0kg/tree) followed by profenophos 
(6.60kg/tree) at Vridhachalam. 
 
Experimental details:  

T1  = Recommended sprays for the region  T4  = λ-cyhalothrin 0.003% 

T2  = Chlorpyriphos 0.05%    T5  = Profenophos 0.05% 

T3  = Triazophos 0.1%    T6  = Control 
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BAPATLA 
 

Due to the negligible incidence of insect pests, the first spray was not given and only 

second and third sprays were imposed.  Among the foliage and flower feeders the damage by 

shoot tip caterpillar, ranged between 0.32 to 0.41 per cent at 30 days after second spray and 

0.22 to 0.52 per cent at 30 days after third spray.   The leaf and blossom webber damage was 

reduced to 0.21 to 0.33 per cent and 0.21 to 0.44 per cent  at 30 days after second and  third 

spray, respectively.  All the insecticidal treatments were on-par but superior over the untreated 

control both at 30 days after second and third sprays in respect of both pests.    

              With respect to thrips damage triazophos 0.1% and profenophos 0.05% were superior 

and on-par with a damage score of 0.41 and 0.47, respectively. The yield varied from 3.95 to 

4.07kg/tree in different treatments without any statistical significance due to very low pest 

load during the season (Table 3.1). 

 
Table  3.1: Efficacy of certain new insecticides against pest complex in cashew at Bapatla 

during 2005-06 season 

 
Treatment 

Shoot tip caterpillar  
damaged shoots (%) 

Leaf and blossom damaged 
shoots (%) 

Thrips 
damage 
grade at 
30 days 
after 3rd 

spray 
(0-4 scale) 

Yield /tree 
(kg.) Before 

spray- 
ing 

30 days 
after 
2nd  

spray 

30 days 
after  
3rd 

spray 

Before 
spray- 

ing 

30 days 
after 
2nd  

spray 

30 days 
after 3rd 

spray 

Endosulfan 0.05% at 
flowering and carbaryl 
0.1% at nut development 
stage  

1.68 0.32a 0.43a 1.44 0.32a 0.22a 0.61b 4.07 

Chlorpyriphos 0.05% 
(2 sprays) 

1.31 0.33a 0.22a 0.98 0.33a 0.44 a 0.64bc 4.05 

Triazophos 0.1% 
(2 sprays) 

0.94 0.32a 0.31a 1.04 0.21a 0.21 a 0.41a 3.96 

λ-cyhalothrin 0.003% 
(2 sprays) 

0.93 0.41a 0.52a 0.93 0.21a 0.41a 0.74cd 3.95 

Profenophos 0.05%  
(2 sprays) 

1.16 0.32a 0.22a 1.27 0.32a 0.32a 0.47a 3.97 

 Un treated control 0.94 1.16b 0.94b 1.06 1.27b 0.74b 0.80d 4.06 
CD (0.05) --- 0.32 0.38 --- 0.37 0.34 0.10 NS 

 

Figures in parentheses are square root (x+0.5) transformed values 
Figures followed by same alphabet (s) are not differing significantly at 5% level 
 
BHUBANESWAR 

Infestation by shoot tip caterpillar and inflorescence thrips was noticed, whereas, the 

tea mosquito bug infestation was not observed during the report period. 

 After 1st spray, the per cent infestation of shoot tip caterpillar (Hypatima haligramma 

L.) was reduced to 1.00 to 1.95, which was significantly lower compared to control (7.26%).  

All the new insecticides viz., hostathion, λ-cyhalothrin and profenophos were at par with the 

recommended spray schedule (T1).  However, λ-cyhalothrin reduced the pest infestation to 

lowest. (1.0% & 0.57%) both after 1st and 2nd spray respectively.  
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 The new chemicals were at par with the recommended spray schedule in checking the 

infestation by inflorescence thrips, of which λ-cyhalothrin was the most effective (Table 3.2).    

Table 3.2 : Effect of new chemicals on different insect pests of cashew at 
Bhubaneswar 

Treatments Mean no. of shoots damaged (%) due 
to shoot tip caterpillar 

Mean nut 
damaged (score 

value) due to 
thrips  30 days 
after 3rd spray 

Nut yield 
(kg/tree) 

Before 
spray 

30 days after 
1st spray 

30 days 
after 2nd 

spray 
T1 8.05 

(2.92) 

1.68 (1.46) 1.05 (1.24) 0.13 (0.79) 3.45 

T2 8.98 

(3.08) 

1.95 (1.56) 1.34 (1.34) 0.17 (0.82) 3.15 

T3 8.48 

(3.00) 

1.29 (1.32) 0.74 (1.09) 0.14 (0.80) 3.52 

T4 9.55 

(3.17) 

1.00 (1.22) 0.57 (1.02) 0.09 (0.77) 3.71 

T5 9.38 

(3.14) 

1.67 (1.45) 0.94 (1.16) 0.16 (0.81) 2.92 

T6 8.40 

(2.98) 

7.26 (2.78) 4.30 (2.19) 0.33 (0.92) 3.13 

CD at 5% NS 0.30 0.33 0.07  

 

Estimation of thrips damage 
 

Borax @ 100gm/tree was applied separately after application of recommended 

fertilizer in 10 trees and another trees were kept as untreated check i.e. only fertilizer 

application and no borax.  An average of 5.25 kg of nuts was harvested from boron treated 

trees, which was 8.10 per cent higher than control.  The mean number of thrips per panicle was 

4.35 in boron treated trees whereas it was 5.34 per panicle in control trees (Table 3.3).  

 
Table 3.3 :   Effect of boron application on thrips population and yield 
Mean no. of thrips per panicle Mean yield (kg/tree) 
Treated 

trees 
Control trees Treated trees Control trees 

4.35 ± 1.60 5.34 ± 1.50 5.25 ± 0.86 4.95 ± 1.05 
 

In an observational trial, a mean of 17.20 nuts per panicle were harvested from 

monocrotophos treated panicles whereas 16.40 nuts harvested from control panicle.  An 
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increase of 19.0 per cent was noticed in case of nuts harvested from insecticide treated panicles 

as compared to control panicles.  

 
Natural enemies and pollinators  

 The population of the natural enemies viz., spiders (Acropes sp., Oxyopes sp) lady bird 

beetle (Vigna cinta, Menochilus sexmaculata), mirid bug (unidentified) and pollinators viz., 

black ant (Camponotus sp) and honeybees (Apis cerana indica) were significantly reduced by 

application of insecticides. 

 
CHINTAMANI  
 

At 30 days after the third spray carbaryl (0.1%), triazphos (0.1%), λ-cyhalothrin 

(0.003%) and chlorpyriphos (0.05%) were found effective with 1.06, 1.68, 2.02 and 2.08 

percent infestation by TMB, respectively.  Carbaryl (0.1%), λ-cyhalothrin (0.003%) and 

profenophos (0.05%) were most effective in preventing TMB infestation resulting in higher 

yields of 5.50, 4.78 and 4.65kg nuts per tree, respectively (Table 3.4). 

 
Table 3.4 : Effect of different insecticidal treatments on TMB 

infestation and yield in Cashew at  Chintamani 

 
Treatment 

Percent incidence of TMB 
on shoot and inflorescence 

Yield 
Kg/tree Pre- 

Treatment 

30 days 
after 

III spray 
T1.Monocrotophos (0.05%) and        
     Carbaryl (0.1%) 

28.48 1.06a 5.50 

T2.Chloropyriphos (0.05%) 21.36 2.08a 3.06 

T3.Triazphos (0.1%) 24.86 1.68a 2.98 

T4. λ-cyhalothrin (0.003%) 23.88 2.02a 4.65 

T5.Profenofos (0.05%) 30.06 2.46b 4.78 

T6.Control 28.02 6.68 1.22 
CD@ 5% 3.05 1.34 0.99 

 

JAGDALPUR  
The incidence of TMB damage was very low during entire period of experiment 

leading to non-significant damage levels on shoot and panicle, among different treatments.  

Treatment with λ-cyhalothrin resulted in least leaf caterpillar damage (31.63% in 3rd spray) 

while leaf folder damage was minimum (1.80).  

The thrips mean damage grade at 30 days after 3rd spray was lowest in chlorpyriphos 

treatment on both nut and apple (0.66 and 0.30 respectively) whereas leaf miner damage was 
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nil in triazophos treatment. The highest yield (142.37 kg/ha) was obtained in triazophos 

treatment which was at par with profenophos  (116.64 kg/ha) (Table 3.5). 

 
Table 3.5 : Efficacy of insecticides against minor insect pests of cashew at Jagdalpur 

Treatments 
 

Percent incidence of minor pest of Cashew 
% Leaf 

caterpillar 
damage 30 

DAS 
after IIIrd 

spray 

% Leaf 
folder 

damage 30 
DAS 

after IIIrd 
spray 

Thrips mean damage 
grade at 30 days after 3rd 

spray (0-4 scale) 
% Leaf miner 

damage 
30 DAS after 

3rd  spray 

Yield 
Kg/ha On nut On apple 

T1 
 

29.03 
(32.15) 

2.74 
(9.19) 

0.84 
(1.13)* 

0.70 
(1.09) 

5.33 
(13.31) 84.08 

T2 43.66 
(41.33) 

4.69 
(12.12) 

0.66 
(1.06) 

0.30 
(0.88) 

4.07 
(11.45) 

100.89 

T3 
 

44.71 
(41.86) 

7.71 
(15.79) 

0.66 
(1.06) 

0.65 
(1.06) 

0.00 
(0.00) 

142.37 

T4 
 

31.63 
(33.50) 

1.80 
(7.36) 

0.42 
(0.94) 

0.67 
(1.06) 

5.99 
(13.86) 

79.76 

T5 44.43 
(41.50) 

3.59 
(10.82) 

0.71 
(1.09) 

0.67 
(1.04) 

6.11 
(14.17) 

116.64 

T6 
 

53.17 
(46.85) 

8.00 
(16.30) 

1.44 
(1.37) 

1.06 
(1.24) 

7.20 
(14.94) 68.59 

CD at 5% (12.26) (4.94) (0.38) (0.35) (4.58) 45.08 
Figures in parentheses are square root (x+0.5) transformed values 
 
 
JHARGRAM 
 

 Profenophos was the most effective insecticide for managing leaf miner and leaf & 

blossom webber recording 2.90 and 2.40 percent damage of leaves and panicles respectively.  

The lowest apple and nut borer damage (0.80%) was recorded, in recommended spray 

schedule while in T5 (Profenophos) it was 0.90%.  The highest yield of 6.90kg/tree was 

recorded in recommended spray schedule followed by profenophos (6.60kg/tree). 

 
MADAKKATHARA 
 

The damage score on shoots as well as panicles varied between 0.00 (nil) to 4.00 

(complete damage). The TMB population ranged between 5.00 to 9.75 after second spray 

(Table 3.6).  
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Table 3.6 : Efficacy of different insecticides against damage by tea mosquito bug in 
cashew at Madakkathara 

 
Treatments 

Incidence of TMB on   
 

Nut 
yield 

(kg/tree
/yr) 

Shoot Panicle 

Pre-
treat
ment 

30 days after Pre-
treatment 

30 days after 

2nd 
spray 

3rd  
spray 

2nd  
spray 

3rd   
spray 

T1 0.01 0.54a 0.02 0.02 1.61a 3.57a 0.61a 
T2 0.02 0.63a --- 0 1.07b  3.48a 1.43b 
T3 0.00 0.45b --- 0 0.87b 3.78a 1.21b 
T4 0.01 0.30b --- 0 0.66b 2.77b 3.45c 
T5 0.04 0.35b --- 0.04 0.88b 4.00a 1.74b 
T6 0 0.45b --- 0.20 0.99b  4.00a 1.30b 

DMRT ND * ND ND * * * 
Means followed by common alphabets are not significantly different among themselves by 
DMRT.  ND – Not done due to insufficient data-points 
Ist spray not done due to less pest load  
 

Amongst all treatments viz., recommended spray schedule (T1), chlorpyriphos (T2), 

triazophos (T3), λ-cyhalothrin (T4) and profenophos (T5); the treatment with λ-cyhalothrin 

was found effective in reducing panicle infestation during second and third spray. 

λ-cyhalothrin (T4) was effective in controlling the target pests and the annual yield data 

showed a trend of better yield in treatments (T4, 3.45 kg/tree), which was statistically 

significant. The yield in untreated control was low (1.30 kg/tree) and the least yield (0.61 

kg/tree) was obtained in T1 (Table 3.6), which had a higher population of 9.75 TMB 

adults/nymphs per 52 shoots. 

Infestation of leaf miner, leaf and blossom webber as well as apple and nut borer 

revealed no significant variations among the treatments.  Thrips population ranged between 

1.23 to 2.17 in different treatments and was 1.63 in untreated trees. The nut weight in different 

treatments varied between 8.70 to 10.30g.  In all treatments, ants and spiders were observed to 

be unaffected by spraying schedule.  

Spraying with λ-cyhalothrin (T4) was most cost-effective, when calculated per tree 

basis, as well as profitable offering an income of Rs.72.50 per tree. Treatments T1 

(Recommended spray schedule), T2 (Chlorpyriphos) and T3 (Triazophos) resulted in loss 

during the current year (Fig.1). 
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VENGURLA  

All insecticidal treatments significantly reduced TMB incidence over control in cashew 

(11.54 per cent) of which (λ-cyhalothrin 0.003%) was significantly superior (3.85 per cent), 

over rest of the treatments.  λ-cyhalothrin 0.003% was also found to be significantly superior 

over rest of the treatments in reducing thrips damage; 3.25 on apple and 4.25 on nuts. λ-

cyhalothrin recorded lowest incidence of apple and nut borer (9.50) while shoot tip caterpillar 

infestation was significantly lowest (Nil) in λ-cyhalothrin treatment. 

λ-cyhalothrin 0.003% was found to be significantly superior over rest of the treatments 

which yielded a maximum of 6.81 kg/tree followed by triazophos 0.01% (5.61 kg/tree) (Table 

3.7). 

Table 3.7 :  Incidence of tea-mosquito bug and other minor pests at 30 days after 3rd spray in 
various treatments at Vengurla 

Sl. 
No. Treatment details TMB 

Thrips population Apple and nut 
borer 

Yield 
(Kg/tree) Apple Nut 

T1 Recommended spray 
schedule 

9.85  
(18.05) 

12.81 
(20.94) 

12.33 
(20.68) 

11.63 
(19.91) 

4.47 

T2 Chlorpyriphos 0.05% 6.97  
(15.22) 

8.56 
(16.96) 

7.88 
(16.35) 

14.00 
(21.97) 

4.62 

T3 Triazophos 0.01% 5.53  
(13.39) 

5.67 
(13.69) 

5.67 
(13.76) 

10.99 
(19.28) 

5.61 

T4 λ-cyhalothrin 0.003% 3.85  
(10.96) 

3.25 
(10.29) 

4.25 
(11.87) 

9.50 
(17.95) 6.81 

T5 Profenophos 0.05% 7.57  
(15.54) 

7.13 
(15.32) 

9.50 
(14.05) 

11.57 
(19.82) 4.87 

T6 Untreated control 11.54 
(19.70) 

19.50 
(26.41) 

19.44 
(26.14) 

15.19 
(22.87) 4.00 

C.D. at 5% 3.18 3.18 3.01 2.76 0.56 

 * Figures in parenthesis are arc sine transformed values  

Fig.1 Cost and benefits for chemical treatments in cashew 
(Madakkathara, 2005-06)
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VRIDHACHALAM  
 The least damage score (Nil) by TMB was noticed in T1 followed by T5 (Profenophos) 

(1.60) followed by T4 (λ-cyhalothrin) (2.20).  Least damage by leaf miner (3.00% damaged 

leaves), leaf and blossom webber (5.90% damaged shoots) and apple and nut (0.60% damaged 

fruits) was noticed in T1 (recommended spray schedule) which also lead to the highest yield of 

7.00kg/tree which was found par with T5 (Profenophos) which resulted in nut yield of 

6.60kg/tree (Table 3.8).  

 
Table 3.8  : Evaluation of insecticides for control of tea mosquito bug and other minor 

pests at Vridhachalam 

Treatment TMB 
score 

Leaf miner 
damaged 

leaves  (%) 

Leaf and 
blossom 
damaged 

shoots (%) 

Apple and 
nut borer 
damaged 
fruits (%) 

Yield 
(kg/tree) 

T1 Recommended 
spray schedule 

0.00 3.00 5.90 0.60 7.00 

T2 Chlorpyriphos 
0.05% 

3.00 3.60 7.75 0.95 6.20 

T3 Triazophos 0.01% 3.00 4.20 8.90 1.10 5.70 

T4 λ-cyhalothrin 0.003% 2.20 4.40 8.75 1.00 5.60 

T5 Profenophos 0.05% 1.60 3.33 6.38 0.80 6.60 

T6 Untreated control 2.60 8.33 10.40 1.60 1.80 
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Ent. 2:  Control of cashew stem and root borer 
 

Expt. 2. Curative control trial 
 

Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

The objective of this trial is to evaluate different pesticides and neem products for their 
efficacy in curative control of the cashew stem and root borer incidence after extraction of pest 
stages. 

 

SUMMARY: 

At Bapatla, lindane 0.2% was efficient having 54.54 to 75.00 percent trees without re-
infestation followed by carbaryl 0.1% with 45.45 to 66.67 percent trees without re-infestation.  
Chlorpyriphos (0.2%) led to maximum recovery (85%) and only extraction of grub could also 
lead to 40 per cent of treated trees without reinfestation at Bhubaneswar.  Chlorpyriphos (0.2%) 
led to different percentages of treated trees without re-infestations; at Jagdalpur (66.66), 
Jhargram (100.0), Madakkathara (94.90), Vengurla (93.33), while monocrotophos (0.3%) led 
to 87.50 per cent of treated trees without re-infestation. 
 
Treatments :  

 

T1 = Carbaryl (1%) 

T2 = Chlorpyriphos (0.2%) 

T3 = Monocrotophos (0.2%) 

T4 = Lindane (0.2%) 

T5 = Metarhizium anisopliae fungus spawn 250gm/tree + 500gm  neem  cake 

 T6 = Control (only removal of CSRB stages) 

 
BAPATLA  
 

Among the curative treatments, lindane 0.2% was better with 75.00 percent of treated 

trees without re-infestation followed by carbaryl 1.0% with 66.67 percent of treated trees 

without re-infestation, other treatments were on par with the control (Table 3.9). 
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Table 3.9 : Efficacy of certain insecticides as curative treatment against 
cashew stem and root borer at Bapatla  

Treatment % trees without reinfestation/ 
persistant attack 

Carbaryl  1.0%  66.67 
Chlorpyriphos   0.2% 58.33 
Monocrotophos  0.2% 41.67 
Lindane  0.2% 75.00 
Untreated check  33.33 

 
Recovery of treated trees was influenced by percentage of bark circumference damage 

wherein more than 60.60% of the trees which recovered had 25 to 50 per cent of bark 

circumference damaged while 70.30% of trees which had more than 75% of the bark 

circumference damaged could not recover.  All the trees with yellowing of canopy succumbed 

to CSRB infestation (Table 3.10).  

 
Table 3.10 :   
 

Physical parameters of treated cashew trees 
reinfested / without reinfestation at Bapatla 
under curative control trials 

 
Parameters 

No. of trees in each category 

Without 
re-

infestation 

With re-
infestation / 
persistant 
infestation 

Stem girth 
(cm.) 

< 60 11 --- 
60-80 14 9 
80-100 5 11 
> 100 3 7 

Age (Years) < 5 --- --- 
5-10 --- --- 
10-15 33 27 
> 15 --- --- 

% Bark  
circumferen
ce damaged 

< 25 6 2 
25-50  20 6 
50-75  7 7 
> 75 --- 12 

Zone C+R   14  11 
C+S  8   7 

R --- --- 
S 11 --- 

C+R+S ---   9 
Canopy 
yellowing 

Yellowed   3 30 
Not yellowed 27 --- 

Total 30 30 
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BHUBANESWAR  

Maximum recovery (78.0%) was noticed in treatment with chlorpyriphos (0.2%) 

followed by monocrotophos (0.2%) (70.0%) whereas only 32.0% of treated trees could recover 

with extraction of grubs alone.  Maximum recovery of treated trees was noticed when less than 

25% of bark circumference was damaged and incidence was restricted to collar and stem zone 

(Table 3.11 and 3.12).   

Table 3.11 : Percentage infestation of CSRB under curative control trial at 
Bhubaneswar 

Treatments 
No. of trees 

without 
reinfestation 

% of trees 
without 

reinfestation 
T1 Carbaryl  1.0%  26 52 
T2 Chlorpyriphos   0.2% 39 78 
T3 Monocrotophos  0.2% 35 70 
T4 Lindane  0.2% 32 64 
T5 Metarrhizium anisopliae fungus spawn 

250gm/tree + 500gm neem  cake 
21 42 

T6 Treated check  16 32 
 

Table 3.12  : Physical parameters of trees observed under curative trial 
of CSRB at Bhubaneswar 

Physical parameters of trees 
observed 

No. of trees in each category 

Without 
reinfestation With reinfestation 

1 2 3 4 
Stem girth (in 
cm) 

<60 128 12 

60-80 41 99 

80-100 - 10 

>100 - - 

Age (years) 5-10 - - 

10-15 142 89 

>15 27 32 

% Bark 
circumference 
damaged 

<25 130 7 

25-50 39 112 

50-75 - 2 

Zone of attack C+R 3 20 

C+S 121 2 

R - 3 

S 5 - 

C+R+S 40 96 

Canopy 
yellowing 

Yellowed - 30 
No yellowing - 270 
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JAGDALPUR :   

  Chlorpyriphos (0.2%) (T2) led to maximum recovery of 66.66 per cent of treated trees 

without re-infestation.  Cashew trees having stem girth of 100 cm and aged 15 years and above 

were observed to be susceptible to incidence of this pest.  Preferential zone of attack of re-

infestations by stem and root bores in cashew tree was collar and stem zone. Most of the 

cashew trees infested by CSRB did not show canopy yellowing.  Reinfestation was maximum 

in trees which had bark circumference damage of 50 per cent or more (Table 3.13 and 3.14).     

  
Table 3.13 : Efficacy of certain insecticides as curative control against CSRB at 

Jagdalpur 

Treatment 
% of trees without reinfestation/persistent 

attack 
T1 : Carbaryl (1.0%) 50.00 
T2 : Chlorpyriphos (0.2%) 66.66 
T3 : Monocrotophos (0.2%) 60.00 
T4 : Lindane (0.2%) 60.00 
T5 : Untreated check (only removal of CSRB 
grubs followed) 

20.00 

 
Table 3.14 : Physical parameters of trees observed under 

curative control against CSRB at Jagdalpur 

Physical parameters 
Percentage 
of trees re-
infested 

Percentage of 
trees not 
reinfested 

Stem girth <60 cm   
 60-100 cm 19.23 15.38 
 >100 cm 26.92 38.46 
Total 52 46.15 53.85 
Age of tree <10 years   
 10-15 years  3.85 
 >15 years 46.15 50.00 
Total 52 46.15 53.85 
Zone of attack C+R 15.38 5.57 
 C+S 19.23 44.23 
 C+R+S 11.11 3.85 
Total 52 46.15 53.85 
Canopy yellowing a) Canopy 

Yellowed 
5.77 5.57 

 b) Canopy 
Not yellowed 

48.08 40.38 

Total 52 53.85 46.15 
% of bark 
circumference 
damaged 

<25 17.31 25.00 

 25-50 36.54 21.15 
 50-75   
 >75   
Total 52 53.85 46.15 
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JHARGRAM 

Carbaryl (1.0%) and chlorpyriphos (0.2%) were the most effective treatments which were 

on par having nil reinfestation. In treated check, wherein only grub removal was done, 50% of 

the trees showed reinfestation (Table 3.15).  
 

Table 3.15 : Efficacy of different curative treatments 
against CSRB at Jhargram. 

Treatment % trees without  reinfestation / 
persistent attack 

T1 Carbaryl  1.0% 100.0 
T2 Chlorpyriphos   0.2% 100.0 
T3 Monocrotophos  0.2% 50.0 
T4 Lindane  0.2% 50.0 
T5 Treated check (grub 

removal only) 
50.0 

T6 Application of neem 
oil 5.0% thrice 

50.0 

 

MADAKKATHARA 

Chlorpyriphos (0.2%) was found effective, with 94.90% trees without re-infestation 

however the other treatments also showed a similar trend.  The treated check wherein only 

grub extraction was adopted, 81.8% of treated trees could recover (Table 3.16).   

Canopy yellowing was not observed in any of the treated trees which were 33 years of 

age, the zone of attack was noticed in collar + root + stem. The circumference bark damaged 

was less than 25 per cent in most of the trees which would have resulted in similar levels of 

recovery in various treatments.   
 

Table 3.16 : Efficacy of different insecticides for curative control 
(post prophylaxis treatments) against CSRB at 
Madakkathara 

Treatments 
Percentage trees without 

re-infestation/ 
persistent attack 

T1 Carbaryl (1%) 84.80 
T2 Chlorpyriphos (0.2%) 94.90 
T3 Monocrotophos (0.2%) 85.70 
T4 Lindane (0.2%) 91.80 
T5 Treated check (grub extraction only) 81.80 
T6 Neem oil 5% swabbing + 75g Sevidol 

8%/tree 
91.30 
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VENGURLA  

     Chlorpyriphos (0.2%) recorded the highest percentage (93.33) of treated trees without 

reinfestation.  Carbaryl (1.0%) (86.66) followed by monocrotophos (0.2%) (80.00) and lindane 

(0.2%) (80.00) were effective in that order regarding percentage of trees without reinfestation 

(Table 3.17).   

Table 3.17 : Efficiency of curative treatments against Cashew Stem and 
Root Borer (CSRB) at Vengurla 

Treatment % of trees without 
reinfestation/ persistent attack 

T1-Carbaryl (1%) 86.66 

T2-Chlorpyriphos (0.2%) 93.33 

T3-Monocrotophos (0.2%) 80.00 

T4-Lindane (0.2%) 80.00 

T5-Treated check (grub removal only) 60.00 

 Maximum percentage of trees without reinfestation was noticed when percentage bark 

circumference damage was 25-50 per cent (41.33%), zone of attack was restricted to collar and 

root (45.33%) and without yellowing of canopy (80.00%) (Table 3.18). 

Table 3.18 : Physical parameters of infested and uninfested cashew trees 
under curative control of CSRB at Vengurla 

Physical Parameters 
Percentage of 

trees with 
reinfestation 

Percentage of 
trees without 
reinfestation 

Stem girth (cm) <60 5.33 24 
 60-80 2.67 12 
 80-100 1.33 6.67 
 >100 10.67 37.33 

Age (in yrs) <5 0.33 40 
 5-10 -  
 10-15 -  
 >15 10.67 40 

% bark 
circumference 

damaged 

<25 5.33 29.33 

 25-50 12 41.33 
 50-75 - 8.00 
 >75 2.67 1.33 

Zone of attack C+R 13.33 45.33 
 C+S 4 20.00 
 C+R+S 2.67 14.67 

Canopy yellowing Yellowed -  
 Not Yellowed 20 80 
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VRIDHACHALAM 

Monocrotophos treatment was the most effective in preventing re-infestation of CSRB 

(87.50). The other promising insecticides having lower re-infestation were chlorpyriphos (T2) 

(76.92) and lindane (T4) (75.00) (Table 3.19).   

 
Table 3.19 : Efficacy of certain insecticides as curative control against CSRB 

at Vridhachalam 

Treatment  
No. of 
trees 

treated  

Trees without 
 re-infestation (%) 

T1-Carbaryl (1%) 16 68.75 

T2-Chlorpyriphos (0.2%) 13 76.92 

T3-Monocrotophos (0.2%) 16 87.50 

T4-Lindane (0.2%) 16 75.00 

T5-Untreated check (grub removal only) 14 0.00 
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Ent.3:  Influence of biotic and abiotic factors on the incidence of 
pest complex of cashew  

 
Centres : East Coast : 

Bapatla, Bhubaneshwar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara  and Vengurla 

 
Plains / others : 

Chintamani and Jagdalpur 
 

The objective of the project is to investigate the population dynamics of pests of regional 
importance and to correlate it to prevalent weather parameters. 

 

SUMMARY: 
 

At Bapatla, both the maximum temperature (r = -0.31) and minimum temperature (r = -
0.30) were found to influence the activity of the shoot tip caterpillar, while rainfall and rainy 
days displayed significant negative influence (r = -0.26 & r = -0. 31) on the activity of 
inflorescence thrips.  The yellow thrips were significantly positively correlated with bright 
sunshine hours and negatively correlated with evening RH, whereas the black thrips were 
significantly correlated with bright sunshine hours at Bhubaneswar.  At Madakkathara, 
maximum and minimum temperatures, morning and afternoon RH, sunshine hours, rainfall 
and rainy days; only mean and minimum temperature, and rainfall was found negatively and 
significantly correlated with the TMB population.  TMB infestation at Vengurla was 
negatively and significantly correlated with relative humidity and minimum temperature; 
thrips infestation had negative significant correlation with minimum temperature and RH.  
Rainfall, RH and maximum temperature had significant negative influence on leaf webber 
populations at Vridhachalam.   
 
BAPATLA  
 None of weather parameters influenced the activity of leaf and blossom webber. The 

damage by leaf miner had significant negative influence of both maximum (r = -0.38) and 

minimum (r = -0.27) temperatures and positive influence of relative humidity. The activity of 

leaf folder was similar to that of leaf miner with a significant negative influence of maximum 

temperature (r = -0.30) and positive influence of relative humidity.  Both the maximum 

temperature (r = -0.31) and minimum temperature (r = -0.30) were found to influence the 

activity of the shoot tip caterpillar.  Significant positive influence of temperatures and negative 

influence of relative humidity was observed on the activity of leaf thrips.  The abiotic factors 

viz., rainfall and rainy days displayed significant negative influence (r = -0.26 & r = -0. 31) on 

the activity of inflorescence thrips (Table 3.20). 
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Table 3.20 :     Correlation coefficients (r)  for abiotic factors and insect pests of cashew 
at Bapatla 

Weather 
Parameters LBW LM STC LT IT LF 

Maximum 
temperature ºC 

0.16 -0.38* -0.31* 0.69* -0.01 -0.30* 

Minimum 
temperature ºC 

0.25 -0.27* -0.30* 0.68* 0.02 -0.13 

Relative 
humidity(m) (%) 

-0.22 0.32* 0.20 -0.65* -0.00 0.28* 

Relative humidity 
(e) (%) 

-0.07 0.27* 0.01 -0.41* 0.23 0.38 

Rainfall 0.17 0.06 -0.08 -0.07 -0.26* -0.16 
Rainy days 0.20 0.09 0.04 -0.02 -0.31* 0.20 
LBW: Leaf and blossom webber  ANB: Apple and nut borer  LM: Leaf miner 
STC: Shoot tip caterpillar  LF: Leaf folder Lt: Leaf thrips  IT: Inflorescence thrips.   
 
 
BHUBANESWAR   
 

 Rainfall significantly and positively influenced pest incidence.  RH and number of 

rainy days were positively correlated, while temperature and BSH has negative correlation 

with incidence of the shoot tip caterpillar. The yellow thrips were significantly positively 

correlated with Bright Sunshine Hours and negatively correlated with evening RH, whereas the 

Black thrips were significantly correlated with Bright sunshine hours.  None of the weather 

parameter was significantly correlated towards incidence of apple and nut borer (Table 3.21).   

 The leaf miner population was significantly, positively correlated with evening RH, 

rainfall and no. of rainy days. Maximum temperature and BSH had negative correlation 

towards incidence of the pest. The weather parameter maximum temperature was significantly 

positively correlated towards incidence of the leaf and blossom webber. RH, rainfall and no. of 

rainy days has negative correlation towards incidence of the pest.  The correlations indicated that 

RH, rainfall and no. of rainy days had significant positive correlation and BSH had significant 

negative correlation towards incidence of leaf beetle (Table 3.21). 

The CSRB population had significant positive correlation with maximum temperature. 

Relative humidity, rainfall and number of rainy days had negative correlation with incidence of 

the pest (Table 3.21).  
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Table 3.21 : Correlation of weather parameters with the pests of regional importance at 
Bhubaneswar 

Name of the insect pest 
Temperature Relative Humidity Rainfall 

 
 

Rainy 
days 

 

Bright 
sunshine 

hours 
Max. Min.  

 

AM 
 

PM 

Shoot tip caterpillar  
(Y1) 

-0.45 -0.02 0.33 0.54 0.66* 0.52 -0.28 

Yellow thrip  
(Y2) 

0.22 -0.35 0.27 -0.65* -0.44 -0.53 0.60* 

Black thrips  
(Y3) 

0.41 -0.50 0.19 -0.52 -0.42 -0.51 0.60* 

Apple and nut borer  
(Y4) 

0.48 0.17 0.006 -0.22 0.30 -0.38 0.44 

Leaf miner 
(Y5) 

-0.11 0.21 0.50 0.71* 0.83* 0.69* -0.43 

Leaf and blossom 
webber 
(Y6) 

0.80* 0.39 -0.38 -0.10 -0.23 -0.29 0.43 

Leaf beetle  
(Y7) 

-0.21 0.46 0.61* 0.88* 0.94* 0.91* -0.67* 

Cashew Stem and Root 
Borer (CSRB)  
(Y8) 

0.84* 0.43 -0.006 -0.26 -0.38 -0.30 0.45 

 

 
JAGDALPUR  

The multiple regression analysis indicated that morning RH negatively contributed 

63% towards incidence of TMB on panicle.  The abiotic factors did not influence the activity 

of CSRB.  

The thrips damage in leaf was found throughout the year but maximum (68.85%) in 2nd 

week of February and minimum (6.53%) in 4th week of July. No weather parameters 

significantly influenced on thrips damage on leaf. The multiple regression analysis indicated 

that minimum temperature negatively contributed 31% towards incidence of thrips damage on 

leaf. The influence of weather parameters on the activity of leaf miner, leaf and blossom 

webber, leaf caterpillar and leaf folder was non significant (Table 3.22).  
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Table 3.22 : Correlation of weather parameters with the pests of regional importance at Jagdalpur. 

Weather 
Parameters % CSRB 

infested trees 

Thrips affected TMB % LBW 
damaged 

shoot  

 % Leaf 
Caterpillar 
damaged 

leaves 

% Leaf 
Folder 

damaged 
leaves 

% Leaf 
Miner 

damaged 
leaves 

Leaves % Panicles % Shoot % Panicle % 

Max. Temp °C 0.32 -0.01 0.39 0.09 0.10 -0.43 -0.46 -0.52 -0.47 

Min. Temp °C 0.06 -0.47 0.37 0.03 0.14 -0.08 -0.18 -0.22 -0.14 

R. H. (m) % 
-0.14 0.06 -0.69** -0.08 -0.46 0.26 0.16 0.24 0.21 

R. H. (e) % 
-0.30 -0.01 -0.69** -0.17 -0.43 0.35 0.33 0.42 0.51 

Rainfall  
-0.17 -0.32 -0.07 -0.09 -0.18 0.03 0.16 0.25 0.14 

Rainy Days -0.13 -0.45 -0.10 -0.08 -0.19 0.14 0.10 0.14 0.01 
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MADAKKATHARA  
 

TMB damage score was nil for July to Sept and the damaged laterals were maximum in 

February (2.11 grade, apple & nut borers ranged from 0 to 5.64 (maximum in December). Leaf 

miner and thrips were present during the flushing period in varying population. Red ant 

(Oecophylla smaragdina) population ranged between 3.9 to 18.98 per 52 shoots.  An 

unidentified ant was found tending the aphids on leaves and nut surfaces. Spiders population 

was within the range of 0.05 – 4.88.  
 

Amongst the abiotic factors – maximum and minimum temperatures, morning and 

afternoon RH, sunshine hours, rainfall and rainy days; only mean and minimum temperature, 

and rainfall was found negatively and significantly correlated with the TMB population (Table 

3.23). 

 

Table 3.23 : Simple linear correlation (r) between TMB population and weather 
parameters at Madakkathara. 

Max temp 
(oC) 

Min 
temp 
(oC) 

Mean temp 
(oC) 

RH  
(morning) 

(%) 

RH 
(afternoon) 

(%) 

Sunshine 
hours  

(h) 

Rain 
(mm) 

- 0.27* - 0.21 - 0.33* 0.11 - 0.01 0.11 - 0.39** 

   
Weekly ant and spider populations were analysed for simple correlation studies. No 

antagonistic effect was found between ant and spider fauna. Ant nests are found harbouring the 

scale insects in a symbiotic relationship with Oecophylla smaragdina. Trophobionts like 

aphids, mealy bugs were found associated with the ant fauna in cashew ecosystem. Different 

life stages of red ant (O. smaragdina) were observed and documented. 

 
VENGURLA  

     The TMB infestation was negatively and significantly correlated with relative humidity 

and minimum temperature, while it had positive relationship with maximum temperature. The 

infestation of thrips had negative significant correlation with minimum temperature and RH, 

(morning) (Table 3.24).  
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Table 3.24 : Correlation between the pest incidence and weather 

parameters at Vengurla. 

 TMB Thrips 

Maximum Temperature 0.15 0.04 

Minimum Temperature -0.81** -0.82** 

Morning  Humidity -0.13 -0.04 

Afternoon Humidity -0.67* -0.64* 

Rainfall -0.64 0.62 

 
VRIDHACHALAM  
 

Rainfall, RH and maximum temperature significantly and negatively influenced the 

leaf webber population, while the other pests viz., apple and nut borer, leaf miner, shoot tip 

caterpillar and leaf folder had no significant correlation with any abiotic factors (Table 3.25) .  

Table 3.25 : Correlation of weather parameters with the pests of regional                  
importance at Vridhachalam  

Weather parameters Leaf 
Webber 

Nut  
borer 

Leaf  
miner 

Shoot tip 
caterpillar 

Leaf 
folder 

Maximum temperature  -0.82** -0.53* -0.21NS -0.21NS -0.19NS 

Minimum temperature  -0.63* -0.45NS 0.04NS 0.66NS 0.70NS 

Relative Humidity (M)  0.74** 0.76NS 0.12NS 0.13NS 0.12NS 

Relative humidity (E)  0.82** 0.53NS 0.70* 0.72* 0.73* 

Rainfall  0.76** 0.64NS 0.71* 0.72* 0.72* 

 
Simple correction studies with regard to TMB revealed that only the mean maximum 

temperature had a significant positive correction with H. antonii population and panicle 

infestation (Table 3.26).   

Table 3.26 : Simple correlation between panicle damage and the population                  
of H. antonii with various abiotic factors at Vridhachalam  

Biotic factors 

Mean 
Max. 

Temp. 
(0C) 

Mean 
Mini. 
Temp. 

(0C) 

Mean 
Temp. 

(0C) 

Average 
RH (%) 

Rainfall 
(mm) 

Sunshine 
hours 

Percent 
panicle 

infestation 
0.66* 0.25 0.67 0.34 -0.27 0.32 

TMB 
Population  0.73* 0.19 0.20 0.26 -0.36 0.33 
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Ent.4:  Screening of germplasm to locate tolerant / resistant types 

to major pests of the region 
 

Centres : East Coast : 

Bapatla, Bhubaneswar, Jhargram and Vridhachalam 
 

West Coast : 

Madakkathara and Vengurla 

 
Plains / others : 

Chintamani, Jagdalpur 
 

The objective of this project is to identify germplasm accessions tolerant / resistant to the 
major pests of the region. 

 

SUMMARY: 
 

Ten accessions were found to be on-par with each other having least damage of shoot trip 
caterpillar from 0.76-0.77 per cent at Bapatla.  All the MLT-2 entries indicated susceptibility 
to shoot tip caterpillar and inflorescence thrips, which ranged between 24 to 50 per 10 panicles 
at Bhubaneswar.  The minimum inflorescence thrips was seen in CARS-5 followed by CARS-
3 and T-30/1 at Jagdalpur.  All the germplasm accessions at Madakkathara and Vridhachalam 
had varying levels of susceptibility to TMB, leaf miner, leaf and blossom webber, apple and 
nut borer as well as inflorescence thrips. 
 
BAPATLA  

The incidence of leaf and blossom webber varied from a minimum damage of 1.14 per 

cent to a maximum of 3.27 per cent only in different germplasm entries at the research station.  

All the 53 entries did not differ statistically in their reaction against leaf and blossom webber.  

The following 10 entries viz., T.No.40, PTRI-1, T.No.3/4, T.No.17/5, ABT-1, T.No.7/12, 

T.No.6/20, T.No.9/8, T.No.277 etc., were found on-par with each other recording least 

damage of shoot trip caterpillar from 0.76 per cent to 0.77 as against the highest damage of 

4.94 percent in T.No.30/1 (Table 3.27). 
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Table 3.27 : Screening of germplasm against minor pests of 
cashew nut at Bapatla  

Entry 

Leaf and 
blossom webber 
damaged shoots 

(%) 

Shoot tip caterpillar 
damaged shoots (%) 

Priyanka 1.56 (7.18) 1.17 (6.13) 
T.No.30/1 3.27 (10.42) 4.94 (12.65) 
T.No.40 2.30 (8.73) 0.77 (5.03) 
PTR1-1 1.15 (6.08) 0.77 (5.03) 
T.No.3 /4 1.53 (6.88) 0.77 (5.03) 
BLA 139-1 2.30 (8.72) 1.15 (6.06) 
T.No.17/5 1.90 (7.89) 0.76 (5.00) 
BLA 39/4 1.53 (6.87) 1.15 (6.07) 
ABT-1 2.67 (9.38) 0.76 (5.01) 
T.No.7/12 2.29 (8.58) 0.76 (5.00) 
T.No.277 1.15 (6.07) 0.77 (5.03) 
BBSR-1 1.91 (7.91) 1.14 (6.05) 
T.No.6/20 1.14 (6.05) 0.76 (5.00) 
T.No.9/8 1.89 (7.87) 0.76 (5.00) 
CD(0.05)          (NS)                       (2.67) 
 Figures in parentheses are arc sin transformed values.                         

 

 

BHUBANESWAR  

The germplasm accessions damaged by super cyclone were replanted and other 

germplasms were planted during 2002. The leaf and blossom webber & shoot tip caterpillar 

infestation was noticed in all the accessions. The leaf and blossom webber infestation was 

within a range of 0 to 18.5% and shoot tip caterpillar infestation was 0 to 20.50%.  

 Also the MLT-2 entries were screened for shoot tip caterpillar and inflorescence thrips 

which indicated susceptibility of all germplasm to these pests. The inflorescence thrips 

population occurred in all the cashew types with a range of 24 to 50 per 10 panicles.  

 
JAGDALPUR  
 

It was observed that the mean TMB damage was nil in NRCC Selection-2, Ullal-2 & 

Ullal-1, Hy- 1591, Hy-1598, CARS-4, CARS-9  and CARS-6 in shoot, while in panicle TMB 

mean damage score were nil in majority of entries.  The minimum inflorescence thrips was 

seen in CARS-5 followed by CARS-3 and T-30/1.  The Leaf & blossom Webber damage was 

not seen in VRI-2, Hy-1598, Hy-3/28, Hy-367, T-30/1, Hy-255, CARS-4, CARS-6 and CARS-

9 (Table 3.28). 
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Table 3.28 : Screening of germplasm for susceptibility to regional pest 

incidence at Jagdalpur  

Accession 
No. 

TMB mean 
damage score 
0-4 scale in 52 
leader shoots 

Leaf & blossom 
webber (% shoots 

damaged) 52 leader 
shoots 

Inflorescence 
thrips (mean No. 
per 10 panicle) 

Shoot Panicle 
Sel-2 - - 1.52 2.13 
Ullal-2          - 0.05 0.99 3.00 
Ullal-1           - 0.08 1.29 1.33 
VRI-2 0.04 0.04 - 2.13 
Hy-1591   - - 0.26 1.83 
Hy-1598   - - - 2.38 
H-3/28  0.09 0.03 - 2.50 
Hy-367 0.06   - - 1.33 
T-30/1 0.20 0.38 - 0.83 
Hy-255    0.25 - - 1.96 
CARS-3 0.10 - 1.21 0.83 
CARS-4 - - - 1.92 
CARS-5  0.28 - 2.39 0.75 
CARS-6  - - - 1.33 
CARS-9  - - - 2.00 

 
 
 
JHARGRAM 
 Screening was done for 44 F1 hybrids planted during 2002.  All the accessions were 

observed to have negligible pest infestation during the current year.   

 

MADAKKATHARA  

In the old germplasm block, the TMB damage ranged between 0.03 to 0.51. However, 

in the local genotype block (2001 planted), the TMB damage score ranged between 1.10 to 

1.58.  All the germplasm accessions had varying levels of susceptibility to leaf miner, leaf and 

blossom webber as well as inflorescence thrips. 
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VENGURLA  

The observation on incidences of TMB on cashew was recorded throughout the year 

with an interval of 8 days. The variety M-44/3 recorded lowest TMB infestation (2.77%) 

followed by 3/33 (2.90%) and NRCC Sel-2 (2.99%) whereas the maximum per cent damage 

was recorded in Hy 303 (6.01%) followed by 30/1 (5.49%) and Hy-320 (5.34%) (Table 3.29).   

 

Table 3.29 : Screening of germplasm for susceptibility to regional pest incidence at  
Vengurla 

Varieties 
TMB 
(%) Varieties 

TMB 
(%) 

V-1 4.38 Hy-320 5.34 

V-2 3.21 Hy-303 6.01 

V-3 3.34 30/1 5.49 

V-4 3.50 3/33 2.90 

V-5 4.64 10/19 3.47 

V-6 4.42 3/28 5.09 

V-7 4.43 NRCC Sel-1 3.12 

V-8 4.18 NRCC Sel-2 2.99 

M-44/3 2.77 15/4 3.94 

 

 

VRIDHACHALAM  

The 17 MLT entries and eight hybrids were screened for damage intensity by TMB, 

leaf & blossom webber, leaf miner, apple and nut borer.    

The mean damage score due to TMB infestations in various MLT entries ranged from 

1.60 - 3.40. The score was low in H 1608 and VTH 59/2 with a mean scoring of 1.60 in both 

the entries. Amongst the hybrids, the TMB score was low in H 17 (2.00) followed by H11 

(2.30) and H 16 (2.40).  However none of the entries were found susceptible to any of these 

pests.  The leaf and blossom webber damage ranged between 12.0-20.0 while 6.0 to 8.60 per 

cent damage occurred due to leaf miner and apple and nut borer ranged between 1.0 and 3.0 

per cent (Table 3.30). 
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Table 3.30 : Screening of F1 hybrids for tolerance to cashew pests at 
Vridhachalam 

Hybrid Cross 
Combination 

Percent damage 
Yield 

(kg/tree) TMB 
Shoot 

webber Leaf miner 

H 10 M 10/4 x M 26/1 3.20 16.50 12.00 6.50 

H 11 M 10/4/ x M 45/4 2.30 11.60 8.80 5.20 

H 12 M 10/4 x M 75/3 3.10 15.70 13.00 5.50 

H 13 M 26/2 x M 26/1 3.20 15.00 11.20 5.60 

H 14 M 26/2 x M 45/4 2.50 13.60 9.50 4.70 

H 15 M 26/2 x M 75/3 2.70 15.20 16.70 4.80 

H 16 M 44/3 x M 26/1 2.40 13.80 13.00 4.90 

H 17 M 44/3 x M 45/1 2.00 11.00 11.50 5.50 
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CHAPTER II  :  ORGANISATION  
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1. HISTORY, OBJECTIVES, GROWTH AND SALIENT ACHIEVEMENTS 

 
The All India Coordinated Spices and Cashew nut Improvement Project (AICS & CIP) was 

started during the fourth five year Plan in 1971.  The AIC & CIP had five centres (four 
University Centres and one ICAR Institute based centres) identified for conducting research on 
cashew.  These centres were located at Bapatla (Andhra Pradesh), Vridhachalam (Tamil 
Nadu), Anakkayam (Kerala) (Later shifted to Madakkathara), Vengurla (Maharashtra) and 
CPCRI, Regional Station, Vittal (Karnataka).  During the fifth Plan period, one centre at 
Bhubaneswar (Orissa) and in sixth plan period two centres one at Jhargram (West Bengal) and 
another at Chintamani (Karnataka) were added.  During VIII Plan period one centre at 
Jagdalpur (Chattisgarh) and a sub Centre at Pilicode (Kerala.) was started. 
 

The Headquarters of the project was located at Central Plantation Crops Research Institute, 
Kasaragod.  During the Seventh Plan period, the project was bifurcated into: 

 

1. All India Coordinated Cashew Improvement Project and 
2. All India Coordinated Spices Improvement Project. 

 

The headquarters of the independent cashew project was shifted to National Research 
Centre for Cashew, Puttur in 1986.  Presently, there are eight coordinating Centres and one sub 
Centre, four in the East Coast viz., Bapatla. Bhubaneswar,  Jhargram,  Vridhachalam, three in 
the West Coast viz., Madakkathara,  Vengurla,  Pilicode and one in the maidan parts of 
Karnataka – Chintamani and one in the Central India at Jagdalpur.  
 

The objective of the Project is to increase production and productivity through: 
1. Evolving high yielding varieties with export grade kernels, tolerant/resistant to pests 

and diseases; 
2. Standardizing agro techniques for the crop under different agroclimatic conditions; 

and 
3. Evolving cost effective and efficient pest and disease management practices. 
 

The first Workshop of All India Coordinated Spices and Cashew nut Improvement Project 
was held at Kasaragod in October 1971 in which the research programmes were drawn up, 
identifying the problems and fixing the priorities.  Subsequently, the progress of work was 
reviewed and research programmes modified/added as per the need in the Workshops held in 
Trivandrum, Kerala (1972);  Coimbatore, Tamil Nadu (1975); Panjim, Goa (1978); Trichur, 
Kerala (1981); Calicut, Kerala (1983); Trivandrum, Kerala (1985); Bhubaneswar, Orissa 
(1987); Coimbatore, Tamil Nadu (1989); Bangalore, Karnataka (1993); Kasaragod, Kerala 
(1995) and  Dapoli, Maharashtra (1997); Bhubaneswar, Orissa (1999); and Puttur, Karnataka 
(2001), National Group discussion in lieu of X Biennial Workshop was held at Kasaragod, 
Kerala (1991).  As per the ICAR directives National Group Meetings are to be organized in 
place of Workshops.  Accordingly, the National Group Meeting of Scientists of AICRP on 
Cashew was held at NRCC, Puttur, Karnataka during 2004 and at Kerala Agricultural 
University, Vellanikkara, Thrissur, Kerala in 2005.   

Two group discussions were also held, one in horticulture at CPCRI, Regional Station, 
Vittal (1986) and another in entomology at Trichur (1988).  One group discussion was held at 
Cashew Research Station, Madakkathara to discuss about high density planting with different 
levels of fertilizer and pruning in cashew plantation and soil fertility based fertilizer 
recommendations during the year 2000. 
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ACHIEVEMENTS : 
 
Significant Achievements of AICRP on Cashew (in brief) since inception : 
 
 

· Since its inception, a total of 27 high yielding cashew varieties have been developed 
and released to the farmers by different centres of AICRP Cashew.  

· Collected local germplasm materials with desirable characters such as high yield, 
cluster bearing habit, bold sized nuts, short duration of flowering, off season flowering 
types from different cashew growing regions and are being vegetatively multiplied and 
field planted in different centres. 

· Number of cashew accessions so far collected and conserved by the Coordinating 
Centres in Regional Cashew Field Gene Bank comes to 1274. 

· Multi-location Trials of cashew have been laid out at different centres to study the yield 
and other parameters of varieties developed and its suitability at different regions. 

· Standardized the softwood grafting technique for vegetative method of propagation of 
cashew along with NRCC. 

· Spacing trials were conducted. The planting density of 156 trees/ha was recommended. 

· A package of practices has been developed for fertilizer application, spacing and 
thinning.  Application of 500g N; 125g P2O5 and K2O each per tree per year was found 
to be suitable. 

· Intercropping with ginger, turmeric, cluster bean, black gram, horse gram, ground nut, 
vegetables and medicinal plants with cashew as main crop during the initial stage of 
orchard development were evaluated and recommended for the economic upliftment of 
farmers at different locations. 

· Effective spray schedule for the management of tea mosquito bug and other minor 
pests of cashew has been devised.  Monocrotophos (0.05%) at flushing and carbaryl 
(0.1%) at flowering and fruiting were found effective in controlling these pests.  

· For the control of Cashew Stem and Root Borer (CSRB) infestation, swabbing of neem 
oil (5%) up to one meter height of trunk twice in a year along with soil application of 
Sevidol (4G) 75g/tree found to be effective in many centres.  Phytosanitation was 
found to reduce the spread of CSRB. 

· Screening of germplasm is being carried out to locate tolerant/resistant types or less 
susceptible to TMB and other major pests of the respective region. 

· The centres have also been producing quality-planting materials for the respective 
regions to meet the requirement of farmers and developmental agencies.   

· Developed close linkages of Centres of AICRP Cashew with State Departments of 
Agriculture and Horticulture, Directorate of Cashewnut & Cocoa Development 
(DCCD), Krishi Vigyan Kendras (KVKs) and Cashew Corporations for laying out 
demonstration plots in farmers’ fields.  Regularly cashew field days and training 
programmes for the benefit of farmers / development agencies are being conducted by 
all the Centres. 
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Salient achievements of  the Project during 2005-06  :  
 

· A local collection, CARS-10 was found to be tolerant to short spells of low temperature 

(2 – 2.5ºC) at Jagdalpur Centre, which had no leaf shedding as in other collections. 

· Three accessions collected from Harkul, Kumbharmat and Sonoli Budruk in Coastal 

Maharashtra had jumbo nuts of more than 10.00g.    

· Four cashew trees indicating possible tolerance to salt water inundation have been 

identified from Tsunami affected plantations at Cuddalore and Nagapattinam.   

· Under hybridization trials, A6 was the most promising hybrid at Bhubaneswar which 

recorded the highest nut yield of 9.00 kg/plant, having nut weight of 9.00g and shelling 

percentage of 34.00.  .At Vridhachalam, H 10 (M 10/4 x M 26/1) had the highest nut 

yield of 7.58 kg/tree out of the eight promising hybrids evaluated. 

· Under NPK trials, increasing levels of all the three nutrients led to progressive increase 

in yield at Madakkathara with a maximum yield (5.40 kg/tree) in 500:250:250 of 

NPK/tree.  Flowering was advanced by 15 days ahead with higher doses of fertilizer at 

Bhubaneswar, and the number of flowering panicles/m2 (16.22) and the number of nuts 

per panicle was maximum (8.10) in highest doses of fertilizer (1000:250:250g NPK/pl). 

· Maximum C:B ratio was observed in F1 level for both green gram(1:1.1) and  black 

gram (1:1.10) at Bapatla. Black gram led to the highest C:B ratio of 1:2.1 followed by 

groundnut (1:1.19) at Vridhachalam, however groundnut resulted in maximum net 

profit of Rs.16,187/ha.  The total returns from main and intercrop at Bhubaneswar was 

highest in T6 (Cashew + colocasia) (Rs.17,000/ha) followed by T3 (Cashew  + 

cowpea) (Rs. 15,263/ha) and T1 (Cashew + brinjal) (Rs.14,666/ha).   

· λ-cyhalothrin was most effective in managing the foliage pests of cashew at 

Bhubaneswar, Chintamani, Madakkathara and Vengurla.   

· Under curative control trials, chlorpyriphos (0.2%) was the most effective treatment at  

Bhubaneswar, Jagdalpur, Jhargram, Madakkathara and Vengurla.    
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Report on National Group Meeting of Scientists of AICRP on Cashew held at 
Kerala Agricultural University, Vellanikkara, Thrissur, Kerala (28th to 30th Nov. 
2005).  
 

 

 The National Group Meeting of Scientists of All India Coordinated Research Project 

on Cashew-2005 was held during 28-30th November 2005 at Kerala Agricultural University, 

Vellanikkara, Thrissur.  Dr. K.V. Ramana, Asst. Director General (PC), ICAR inaugurated the 

National Group Meeting in the forenoon of 28-11-2005 in the College of Forestry, KAU. In his 

inaugural address Dr. K.V. Ramana mentioned that presently cashew is expanding 

considerably in the non-traditional areas due to profitability of the crop.  He also mentioned 

that, hybrids developed at various centres need to be popularized, cultivation techniques 

especially drip irrigation needs to be given more impetus.  He appreciated the good rapport 

developed between AICRP-Cashew Centres and their respective State Departments as well as 

local NGOs.  Development of high yielding varieties with field tolerance to biotic and abiotic 

stresses, physiology of cashew flowering, organic and biodynamic farming approaches, eco-

friendly plant protection techniques and development of on-farm processing machinery were 

some of the important areas which he felt need to be addressed immediately by cashew 

research workers.  Dr. M.G. Bhat, Director, National Research Centre for Cashew and Project 

Coordinator, AICRP on Cashew, delivered the Project Coordinator’s Report regarding the 

salient achievements under AICRP-Cashew.  Dr. D. Alexander, Director of Research, KAU 

presided this session and mentioned in his presidential address about the possibilities of value 

addition of cashew kernels and utilization of cashew apples.  Dr. M.K. Sheela, Director of 

Extension, Dr. Luckins C. Babu, Associate Dean, College of Forestry, Dr. G.S.L.H.V. Prasada 

Rao, Associate Dean, College of Horticulture offered the felicitations and conveyed their best 

wishes for the success of this National Group Meeting.  A technical publication entitled 

“Experimental Manual on Cashew” brought out by NRCC was released by Dr. K.V. Peter, 

Vice Chancellor, KAU on 30-11-2005 during the Plenary Session.  Other four publications 

brought out by KAU were also released in the Plenary Session.   
 

The Group Meeting comprised of five technical sessions viz., Crop Improvement, Crop 

Management, Crop Protection, Interaction between Development Departments & Research 

Centres and Plenary Session.  The research results obtained from different trials at the AICRP 

centres viz., Bhubaneswar, Chintamani, Jagdalpur, Jhargram, Madakkathara, Pilicode, 

Vengurla and Vridhachalam for the last 2 years were presented by the scientists of the 

respective disciplines from each centre.   A brief highlight of deliberations during these 

technical sessions is given below: 
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The Session on Crop Improvement was chaired by Dr. K.V. Ahmed Bavappa, Former 

Director, CPCRI & FAO Consultant.  During the session, the results from the trials on 

germplasm collection and maintenance, varietal evaluation and on trials regarding 

hybridization and selection were presented.  The major decisions of this session were :- 

· All the 44 released varieties (36 + 8) need to be analyzed for biochemical quality traits. 

· Review the biochemistry of cashew nut and cashew apple and prepare a detailed project 

on in-depth study with a view to develop organic cashew with specific qualitative traits 

(weather supporting, nutrition) in due course. 

· The entire cross combinations done so far may be reviewed in all the centres and yield 

level and other qualitative traits studied.  On the basis of the results, decision to change 

the parental combinations depending upon genetic distance or any other specific 

character including biochemical parameters should be thought of. 

· The norms fixed for selection of a variety to get qualified for release may be reviewed 

and the norms upgraded so that future varieties should have better level of performance 

than the existing ones. 

· Cashew genotype Goa 11/6 developed by NRCC was recommended to be released in the 

name of “Bhaskara”. 

 
The Session on Crop Management was chaired by Dr. G.S.L.H.V. Prasada Rao, 

Associate Dean, College of Horticulture.  During the session, the results from trials on NPK 

fertilizer experiments, fertilizer requirements in high density planting, cashew based cropping 

systems and drip irrigation trials were presented.  The important decisions taken in this session 

include : 
 

· A separate experiment can be laid out for technology development in the case of organic 

farming as organic cashew is priced at high in the international market. 

· There was elaborate discussion regarding the pruning and thinning of plant under high 

density planting.  It was decided to do the pruning as a farm operation. 

· Wherever, market is ensured, medicinal plants should be grown as intercrop under 

cashew plantation. 

· The Project Coordinator suggested to initiate an experiment on “Organic management of 

Cashew”.  The title and the details of experiment including technical programme need to be 

finalized by Dr. N. Yadukumar, Principal Scientist, NRCC. 
 

The Session on Crop Protection was chaired by Dr. C.C. Abraham, Former Dean, KAU in 

which findings from trials on management of pest complex in cashew, evaluation of new 
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chemicals for control of TMB and management of bio ecology of pests, screening of 

germplasm to locate tolerant types for major pests were presented.  The important decisions 

taken in Crop Protection session were :- 
 

· In all centres, TMB incidence will invariably be recorded on a 0-4 scale as percentage 

incidence data for TMB is not dependable.  Dosage-transfer to the canopy target areas is 

critical in TMB and it is therefore essential to evaluate solid cone nozzle with a narrow 

angle of upto 35º.  This study may be taken at the NRCC. 

· Prophylactic trial against CSRB may be discontinued hence forth and only curative trial 

will be continued.  

· The data on relative susceptibility will be processed meaningfully by clustering the 

accession into various tolerant/ susceptibility categories.  The protocols for 

categorization of the entries will be provided by NRCC, Puttur. 

· In all centres, germplasm screening has to be done continuously for a period of four 

years.  For this the existing germplasm collection may be utilized.  At least 2 trees of 

each accession in the genebank will be left totally untreated, to record pest incidence. 
 

 Goa 11/6 cashew genotype developed by NRCC was recommended for release as a variety 

under the name “Bhaskara”.  Technical programmes for next two years were formulated in 

Crop Improvement, Crop Management and Crop Protection disciplines.   

 

 The IV technical session on “Interaction between Development Departments and Research 

Centres” was chaired by Mr. P.P Balasubramanian, Director, Directorate of Cashewnut & 

Cocoa Development, Kochi. The representatives from Directorate of Cashew and Cocoa 

Development, Cashew Export Promotion Council of India, Officers of Development 

Department of Kerala and Progressive Farmers from Karnataka also participated.  Five 

speakers delivered talk on different topics.  The important decisions taken in this session               

were :- 
 

· Survey and surveillance of cashew pests in the field is planned to be studied by DCCD, 

Kochi for which the co-operation from scientists of NRCC and SAU’s is sought. 

· Methodology of assessment of impact of transfer of technology (TOT) in cashew 

cultivation need to be provided to all co-ordinating centres of AICRP on Cashew by 

NRCC, Puttur, so that the impact of TOT efforts can be assessed and future strategies for 

effective TOT can be planned. 
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· A team of scientists from Cashew Research Station, Madakkathara may visit cashew 

plantations of PCKL to assess the Loranthus problem in cashew gardens and suggest 

remedial measures. 

· Processing industry need to take part in cashew development programmes so that the 

cashew gardens will be motivated to increase the production which in turn helps the 

cashew industry also.  

· State development departments are advised to procure the cashew grafts for their 

developmental programmes from the regional nurseries of their own state. 

· Cashew programmers need to be taken to narrow down the gap between cashew 

production and the requirement of cashew processing industry.  Measures are to be taken 

to stop the conversion of cashew area into other commercial crops. 

· Strategies are to be formulated to augment organic plant protection measures in cashew 

plantations. 
 

 The Plenary Session was chaired by Dr. K.V. Ramana, ADG (PC), ICAR.  Dr. K.V. 

Peter, Vice Chancellor, KAU was the Chief Guest.  In the Plenary Session, recommendations 

ensuing from the deliberations regarding each projects under various technical sessions were 

presented.  The house further deliberated on these decisions which were modified wherever 

found essential.   Dr. K.V. Ramana, ADG (PC) in his concluding remarks emphasized that the 

coordinating centres should be more dedicated in achieving the targets specified for their 

respective centres.  He also mentioned that the scientific staff posted under AICRP should be 

retained in the same place for sufficient duration to ensure continuity of research activities.  

Dr. K.V. Peter, Vice Chancellor in his address mentioned the need of accelerating cashew 

research in Kerala.  Mr. P.P. Balasubramanian, Director, Directorate of Cashewnut and Cocoa 

Development (Govt. of India), Kochi was felicitated in the Plenary Session for the significant 

contributions made by him in implementing the developmental programmes and TOT efforts 

in cashew during his long tenure as Director of DCCD from 1984 to 2005 and a Certificate of 

Appreciation was presented to him.   
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2. TRANSFER OF TECHNOLOGY : 
 

A total of 4,43,320 grafts were produced during the current year and distributed to 

several government and non-government organizations as well as to cashew cultivators.  The 

centre wise production of cashew grafts is given below:  

 

Centre No. of grafts 
produced 

Bapatla 11,060 
Bhubaneswar 43,000 
Chintamani 17,259 
Jagdalpur 44,300 
Jhargram 4,000 
Madakkathara 19,223 
Pilicode 9,200 
Vengurla  1,05,491 
Vridhachalam 1,89,787 
TOTAL 4,43,320 

 
 
 
BAPATLA    

Scientists of this centre imparted 15 trainings to farmers and students of Agricultural 

and Agri-polytechnic colleges on various aspects of cashew cultivation.  Tribal farmers of 

Bhadrachalam were imparted training on crop production and crop protection in cashew.  

Nallamothuvaripalem was adopted under village adoption scheme wherein regular field visits 

and technical advice on various crops including cashew has been disseminated.  Also technical 

know how on cashew production was broadcast through two radio talks from AIR, 

Vijayawada.  
 
 

BHUBANESWAR  
 

Scientists of this centre have conducted 8 plant protection campaigns and 2 seminars on 

cashew production technology in tribal cashew tracts of Orissa.  Three demonstration plots 

with high density planting have been laid out for inclusion under National Horticulture 

Mission.  Scientists of this centre participated in radio talks and televised discussion on various 

aspects of cashew cultivation as well as several seminars and training programme organised by 

various state owned or non-government agencies.   
 
 

CHINTAMANI  
 

Scientists of this centre have undertaken field visits and technical advice on cashew 

cultivation aspects to the cultivators of demonstration/model cashew orchards. 
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JAGDALPUR  

 A total of five training programmes were conducted to impart training on cashew 

production technology to farmers and field staff of Horticulture/Agriculture Department.  A 

Cashew Day was organised during March 2006 in which 900 farmers from Bastar region 

participated and got acquainted with cashew production technology.   

 
 

JHARGRAM  

The centre has been monitoring six demonstration plots on the theme of high density 

planting in West Midnapur district.  Four campaigns on vegetative propagation and agro-

technics (4 nos.) and plant protection (4 nos.) were also conducted apart from three trainings 

on cashew cultivation in collaboration with Department of Agricultural 

Marketing/Horticulture.  Scientists of this centre participated in Eastern Region Agricultural 

Fair during February 2006.   

 
 
MADAKKATHARA  

Scientists of this centre participated in various seminars, zonal meeting and state level 

workshops on different aspects of cashew cultivation and related aspects.  Trainings were 

imparted to farm officials of various state owned farms and cashew farmers on cashew 

production.  Scientists of this centre had put up stalls depicting scientific technologies for 

cashew production and cashew apple products in various exhibitions.  Two radio talks on 

cashew apple utilization, promising cashew varieties and planting techniques and a TV 

programme on scientific cashew cultivation have been broadcast by involving scientists of this 

centre.   

 
 
PILICODE  

A total of 5 cashew demonstration plots have been monitored by the scientists of this 

centre.  A total of 16 training programmes on cashew production and processing techniques 

have been conducted for the benefit of farmers and agricultural officers.  Scientists of this 

centre recorded two radio talks on softwood grafting and nutrient management in cashew, 

which were broadcast from AIR, Kannur.   
 

 
VENGURLA  

This centre had organised 5 trainings on cashew apple nut processing, cashew nursery 

management and integrated pest management in cashew.  Method demonstration on softwood 
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grafting were also conducted for the benefit of local cultivators in 24 different locations.  

Under DCCD funding demonstration plots for high density planting have been laid out by this 

centre using cashew grafts of improved varieties.    

 
 

VRIDHACHALAM  

This centre has been monitoring 85 demonstration plots in Cuddalore and Ariyaloor 

districts under DCCD funding.  Seven trainings on cashew production technology have been 

organised by the scientists of this centre.   
 

3. STAFF POSITION 

HEADQUARTERS   
 

Project Coordinator : Dr. M. Gopalakrishna Bhat 
Scientist-in-charge : Dr. TN Raviprasad 
   
PROJECT CENTRES   
Cashew Research Station, (ANGRAU), Bapatla, 522 101, Guntur District, 
Andhra Pradesh. 
   
Horticulturist : Dr. P. Shesha Reddy 
Asstt. Horticulturist  : Dr. B. Prasanna Kumar (Upto 19.11.2005) 
Asstt. Entomologist : Dr. Gouse Mohammed 
Sr. Technical Assistant : Mr. B. Krishna Murthy (Upto 22.03.2006) 
Jr. Technical Assistant : Mr. K. Ranga Rao 
Grafter : Mr. V. Kantha Rao 
   
Cashew Research Station, (OUAT), Bhubaneswar 751 003, Orissa. 
   
Horticulturist : Dr. P.C. Lenka 
Jr. Horticulturist : Dr. K.C. Mohapatra 
Jr. Entomologist : Mr. R. N. Mohapatra 
Sr. Technical Assistant : Mr. P.C. Swain 
Jr. Technical Assistant : Mr. K.B. Pani 
Grafter : Mr. Laxman Biswal (From 1.10.2005) 
   
Agricultural Research Station, (UAS), Chintamani 563 125, Kolar District, 
Karnataka 
   
Horticulturist : Mr. M.N. Narasimha Reddy 
Jr. Horticulturist : Dr. K.M. Rajanna 
Entomologist : Mr. N. Vijayamohan Reddy 
Sr. Technical Assistant : Mr. Shivappa 
Sr. Technical Assistant : Mr. G.V. Narayanaswamy  
Grafter : Mr. R. Lokeshbabu 
   
 



 129

 
SG College of Agricultural and Research Station, (IGAU), Jagdalpur 494 005, 
Chattisgarh 
   
Jr.  Horticulturist : Mr. Dhananjaya Sharma 
Jr. Entomologist : Mr. Khoobhi Ram Sahu 
Sr. Technical Assistant : Vacant 
Grafter : Mr. Jagdev 
   
Regional Research Station, (BCKV), Jhargram 721 507, Midnapore West 
District, West Bengal 
   
Horticulturist : Vacant 
Jr. Horticulturist : Dr. Mini Poduval 
Jr. Entomologist : Dr. S. Chakraborti 
Sr. Technical Assistant : Mr. S. Sirkar 
Jr. Technical Assistant : Mrs. K. Bose 
Grafter : Mr. Jagannath Shaw 
   
Cashew Research Station, (KAU), Madakkathara 680 651, Kerala 
   
Horticulturist  : Dr. Jose Mathew  
Jr. Breeder : Dr. Mareen Abraham 
Jr. Entomologist : Dr. G.K. Mohapatro  
Sr. Technical Assistant : Dr. Mini C 
Jr. Technical Assistant : Mr. M.K. Manoj 
Grafter : Vacant 
   
Regional Agricultural Research Station, (KAU), Pilicode 671 353, Kasaragod 
District, Kerala. 
   
Jr. Horticulturist : Dr. B. Jayaprakasha Naik 

Jr. Technical Assistant : Smt .Reshma .K. P. 
From 01.08.05 to  30.11.05 
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Regional Agricultural Research Station, (KKV), Vengurla 416 516, 
Maharashtra. 
   

Horticulturist  
: Dr. B.B. Sapkal (Upto 30.6.2005) 

Vacant since 1.7.2005 
Jr. Breeder : Mr. R.C. Gajbhiye 
Jr. Entomologist : Mr. V.N. Jalgaonkar  
Sr. Technical Assistant : Mr. R.D. Sawale 
Jr. Technical Assistant : Mr. R.L. Mayekar 
   
Regional Research Station, (TNAU), Vridhachalam 606 001, Cuddalore 
District, Tamil Nadu. 
   
Horticulturist  : Dr. S. Jeeva  
Jr. Horticulturist : Dr. M. S. Aneesa Rani 
Jr. Entomologist : Dr. V. Ambethgar 
Sr. Technical Assistant : Mr. S. Manickam 
Jr. Technical Assistant : Mr. S. Alagarsamy 
Jr. Technical Assistant : Mr. C. Nallaperumal (From 16.8.2005) 
Grafter : Mr. C. Gopalakrishnan 
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4.   BUDGETARY PROVISION AND ACTUAL EXPENDITURE DURING 2005-06 

            

Allocation                     (Rs. In lakhs) 
 

Centre 

Details of sanctioned provision 
ICAR 
share 

State 
share Pay and 

Allowances 
TA Recurring  

contingency 

Non- 
Recurring  

contingency 

Grand 
Total 

Bapatla 11.00 0.45 2.40 2.00 15.85 11.89 3.96 
Bhubaneshwar 12.00 0.45 2.40 5.40 20.25 15.19 5.06 
Chintamani 13.00 0.45 2.40 1.33 17.18 12.89 4.30 
Jagdalpur 4.03 0.30 1.60 0.0 5.93 4.45 1.48 
Jhargram 5.90 0.45 2.40 0.0 8.75 6.56 2.19 
Madakkathara 12.00 0.45 2.40 1.20 16.05 12.04 4.01 
Pilicode 3.50 0.15 0.80 2.00 6.45 4.84 1.61 
Vengurla 8.50 0.45 2.40 2.67 14.02 10.50 3.51 
Vridhachalam 12.00 0.45 2.40 0.67 15.52 11.64 3.88 
Total 81.93 3.60 19.20 15.27 120.00 90.00 30.00 

 

 
Actual Expenditure       (Rs. in lakhs) 
 

Centre Pay and 
Allowances 

TA Recurring  
contingency 

Non-
recurring  

contingency 
Total ICAR 

Share 

Bapatla 12.87 0.09 2.39 2.00 17.35 13.01 
Bhubaneshwar 13.21 0.28 2.40 5.29 21.18 15.89 
Chintamani 16.83 0.08 2.40 1.33 20.64 15.48 
Jagdalpur 4.45 0.13 1.58 0.00 6.16 4.62 
Jhargram 5.50 0.19 2.40 0.00 8.09 6.07 
Madakkathara 13.73 0.09 2.14 1.19 17.15 12.86 
Pilicode 4.15 0.07 0.58 2.00 6.80 5.10 
Vengurla 8.41 0.38 2.35 0.38 11.52 8.64 
Vridhachalam 11.73 0.45 2.40 0.67 15.25 11.44 

Total 90.88 1.76 18.64 12.86 124.14 93.11 
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5.   MONITORING OF PROJECT BY PROJECT COORDINATOR 
 

Details of the visit by Project Coordinator to review the programmes being 

implemented at different centres are as follows :  

  
Date  Place 

27 – 30 Nov. 2005  KAU, Thrissur and CRS, Madakkathara 

15 Feb. 2006  SG CA&RS, Jagdalpur  

16 & 17 Feb. 2006 CRS, Bhubaneswar  

18 Feb. 2006  College of Agriculture, Srikakulam, 
Andhra Pradesh  

7 Mar. 2006 RRS, Jhargram  

9 – 10 Mar. 2006 ARS, Chintamani  

20 Mar. 2006 RARS, Pilicode  

  
During the visit to these centres the technical programmes allotted to each of the above 

centres and progress made were reviewed.  Inspected the field experiments of on-going 

projects and gave suggestions and guidelines, wherever found necessary.  University 

authorities were met and impediments in implementing some of the programmes were also 

discussed.  Met Associate Dean, College of Agriculture (ANGRAU), Srikakulam on 

18.02.2006 and discussed matters related to the availability of land and facilities, inspected the 

same for consideration of shifting AICRP-Cashew Centre from CRS, Bapatla to Srikakulam as 

per the recommendation of QRT (1997-2001).  Progress of other centres of AICRP on Cashew 

was monitored by regular correspondence and telephonic conversation.  

 
 
6. FUNCTIONING OF EACH CENTRE 
 

BAPATLA 
 

 The centre has been established during 1971.  At present there are three scientists 

working under the project in the posts of Horticulturist, Junior Horticulturist and Junior 

Entomologist respectively.  Presently three projects in Crop Improvement; five in Crop 

Management and four in Crop Protection are being carried out.  Scientists of this centre 

participated in Zonal Research and Extension Advisory Council Meeting for kharif and Rabi 

seasons 2005-06 at Eluru and Vijayawada respectively.  They also participated in the State 

Level Technical Programme of Entomology and Horticulture at ANGRAU, Hyderabad.  They 

participated in Kishan Mela at LAM, Guntur by arranging an exhibition on cultivation aspects 

of cashew and in interactive session of farmers and researchers organised by Govt. of Andhra 

Pradesh.   
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BHUBANESWAR 
 

The centre has been established in 1975.  At present there are three scientists working 

under the project in the posts of Horticulturist, Junior Horticulturist and Junior Entomologist.  

Presently three projects in Crop Improvement; five in Crop Management and four in Crop 

Protection are being carried out.  Scientists of this centre participated as Resource Persons in 

training programmes on cashew production technology, cashew, citrus and banana workshop 

as well as ICAR training programme on softwood grafting in cashew.  They also participated 

in State Level Exhibitions cum Seminar organised by Dept. of Horticulture, Govt. of Orissa 

and training programmes organised by M/s. Nagarjuna Fertilizers Ltd.    

 
 

 
CHINTAMANI 
 

The centre has been established in 1980.  At present there are three scientists working 

under the project in the posts of Horticulturist, Jr. Horticulturist and Jr. Entomologist. 

Presently three projects in Crop Improvement, five in Crop Management and four in Crop 

Protection are being carried out.  Scientists of this Centre are also involved in Revolving Fund 

Scheme for production of elite cashew grafts and training of farmers in Cashew Production 

Technology.  Scientists of this Centre are involved in maintenance of Model Clonal Cashew 

Orchards funded by Directorate of Cashew and Cocoa Development, Kochi.   

 
 
JAGDALPUR 
 

The centre has been established in 1993. At present there are two scientists working 

under the posts of Jr. Horticulturist and Jr. Entomologist under the project.  Presently there are 

three projects in Crop Improvement, two in Crop Management and four in Crop Protection, 

which are allotted to the centre.   The Scientists of this Centre are associated with Zilla 

Parishad for watershed programmes for cashew plantations and drought prone area programme 

on community and private lands.  During the current the Cashew Day was organised to 

acquaint tribal farmers about cashew production technology and maintenance of trees during 

fruiting. 
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JHARGRAM 
 

The centre has been established in 1982.  At present there are two scientists working 

under the project in the posts of Junior Horticulturist and Junior Entomologist.  One post of 

Horticulturist is lying vacant.  Presently three projects in Crop Improvement; five in Crop 

Management and four in Crop Protection are being carried out.  Scientists of this Centre have 

participated in winter school on ‘Trade oriented exploitation of horticulture in humid tropics – 

opportunity and challenges’ organised at KAU, Vellayani, Kerala.  The scientists of this centre 

participated in Eastern Region Agricultural Fair at Mohanpur by setting up a stall depicting 

various aspects of cashew cultivation.   

 
 
MADAKKATHARA 
 

The centre has been established in 1972.  At present there are three scientists working 

under the project in the posts of Horticulturist, Junior Breeder and Junior Entomologist.  

Presently three projects in Crop Improvement; five in Crop Management and four in Crop 

Protection are being carried out.  This centre is involved in imparting training on different 

aspects of cashew cultivation with emphasis on cashew apple procession.  Scientists of this 

Centre participated in different seminars/summer-winter schools on plant genetics, economic 

entomology and breeding for special attributes organised by ICAR.   Stalls displaying various 

aspects of cashew cultivation along with sale of grafts of high yielding cashew varieties and 

cashew apple products were organised during Thrissur Pooram and State Level Agricultural 

Exhibition.   

 
 
PILICODE 
 

The centre has been established in 1993.  At present there is one scientist working 

under the project in the post of Junior Horticulturist.   Presently two projects, one in Crop 

Improvement and one in Crop Management.  A total of 5 cashew demonstration plots have 

been monitored by the scientists of this centre.  A total of 16 training programmes on cashew 

production and processing techniques have been conducted for the benefit of farmers and 

agricultural officers.  Scientists of this centre recorded two radio talks on softwood grafting 

and nutrient management in cashew, which were broadcast from AIR, Kannur.   

 
 
 
 



 135

VENGURLA 
 

The centre has been established in 1970.  At present there are three scientists working 

under the project in the posts of Horticulturist, Junior Breeder and Junior Entomologist.  

Presently three projects in Crop Improvement; six in Crop Management and four in Crop 

Protection are being carried out.   The scientists participated in Cashew Festival at Goa.  This 

centre had organised 5 trainings on cashew apple nut processing, cashew nursery management 

and integrated pest management in cashew.  Method demonstration on softwood grafting were 

also conducted for the benefit of local cultivators in 24 different locations.   

 
 

VRIDHACHALAM 
 
 The centre has been established in 1971.  At present three scientists are working as 

Horticulturist, Junior Horticulturist and Junior Entomologist.  Presently three projects in Crop 

Improvement; six in Crop Management and four in Crop Protection are being carried out.  This 

centre has been monitoring 85 demonstration plots in Cuddalore and Ariyaloor districts under 

DCCD funding.  Seven trainings on cashew production technology have been organised by the 

scientists of this centre, in which 750 farmers from different districts have been trained.   
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7.  METEOROLOGICAL DATA OF DIFFERENT CENTRES FOR THE YEAR 2005 
 

  BAPATLA 

 

Month & 
Year 

Mean 
Max. 

Temp. 
(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) Total 
rainfall 
(mm) 

Total 
rainy 

days (No) (m) (e) 

Jan-05 30.30 18.60 91 70 5.40 2 

Feb-05 31.70 19.30 87 67 3.00 1 

Mar-05 33.00 22.80 81 74 0.00 -- 

Apr-05 34.90 26.20 76 72 0.00 -- 

May-05 37.40 27.60 73 68 14.30 3 

Jun-05 40.10 28.70 64 53 16.00 3 

Jul-05 34.90 25.60 75 66 127.00 9 

Aug-05 35.50 25.90 76 65 82.10 7 

Sept-05 32.20 24.80 84 78 352.60 11 

Oct-05 31.20 23.80 89 84 377.70 15 

Nov-05 30.20 19.80 86 71 31.90 3 

Dec-05 29.60 18.40 87 68 7.40 1 
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BHUBHANESWAR 
 

Month & 
Year 

Mean 
Max. 

Temp. 
(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) 
Total 

rainfall 
(mm) (m) (e) 

Apr-05 36.88 25.48 90 52 45.20 

May-05 37.68 26.74 86 50 55.01 

Jun-05 38.15 27.55 88 51 101.40 

Jul-05 32.50 25.93 93 73 147.00 

Aug-05 32.00 25.62 92 75 143.60 

Sept-05 31.65 25.48 93 81 527.30 

Oct-05 30.68 24.10 93 79 328.70 

Nov-05 30.50 16.0 87 40 0.00 

Dec-05 27.40 14.25 85 41 0.00 

Jan-06 29.78 14.03 90 36 0.00 

Feb-06 34.52 18.38 93 28 0.00 

Mar-06 35.38 21.78 91 41 2.50 

 
CHINTAMANI 
 

Month & 
Year 

Mean 
Max. 

Temp. 
(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) 
Total 

rainfall 
(mm) 

Total 
rainy 
days 
(No) 

(m) (e) 

Apr-05 32.95 19.65 79 38 46.80 7 

May-05 34.12 20.20 80 42 54.80 6 

Jun-05 31.36 19.08 80 50 32.70 5 

Jul-05 29.35 19.62 84 57 87.60 7 

Aug-05 28.80 19.30 83 58 100.80 6 

Sept-05 28.40 18.95 84 57 73.20 6 

Oct-05 27.10 19.34 87 69 159.00 11 

Nov-05 24.62 16.45 87 68 116.00 8 

Dec-05 24.67 14.60 87 60 7.40 1 

Jan-06 27.30 12.54 81 41 - - 

Feb-06 30.25 12.35 67 27 - - 

Mar-06 31.65 16.90 74 39 - - 
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JAGDALPUR 
 
 

Month & 
Year 

Mean 
Max. 

Temp. 
(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) 
Total 

rainfall 
(mm) (m) (e) 

Apr-05 35.58 19.78 77 21 49.40 

May-05 37.55 20.73 76 30 41.80 

Jun-05 33.98 22.00 75 57 302.80 

Jul-05 27.88 20.33 92 81 220.20 

Aug-05 27.05 19.95 91 80 228.20 

Sept-05 28.90 20.10 93 85 314.80 

Oct-05 29.00 18.35 92 81 159.2 

Nov-05 27.46 10.38 88 83 104.90 

Dec-05 26.58 7.18 92 76 0.00 

Jan-06 28.55 7.10 93 76 0.00 

Feb-06 31.90 10.05 96 74 0.00 

Mar-06 32.88 17.78 92 75 55.60 

 
JHARGRAM 
 
 

Month & 
Year 

Mean 
Max. 

Temp. 
(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) Total 
rainfall 
(mm) 

Total 
rainy days 

(No) 

(m) (e) 

Apr-05 35.20 23.70 75 55 37.60 6 

May-05 38.20 22.80 76 47 41.50 4 

Jun-05 39.10 26.20 81 50 60.30 8 

Jul-05 34.70 24.30 88 70 310.30 20 

Aug-05 33.20 24.10 95 72 446.20 23 

Sept-05 34.70 25.30 85 70 302.50 18 

Oct-05 29.30 21.40 92 73 420.70 11 

Nov-05 29.80 18.30 78 47 10.30 2 

Dec-05 25.30 11.30 75 42 10.20 1 

Jan-06 23.60 12.10 76 46 4.20 1 

Feb-06 22.30 12.80 74 45 -- -- 

Mar-06 26.40 21.60 71 51 -- -- 

 
* Unusual heavy rain in October 2005 due to depression 
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MADAKKATHARA 
 

Month & 
Year 

Mean Max. 
Temp. 

(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) Total 
rainfall 
(mm) 

Total 
rainy 
days 
(No) 

(m) (e) 

Apr-05 33.70 24.80 88 60 171.40 10 

May-05 33.60 25.00 86 58 89.20 5 

Jun-05 30.00 23.50 94 78 711.40 23 

Jul-05 28.70 23.00 94 82 727.50 28 

Aug-05 29.90 23.30 92 72 346.50 16 

Sept-05 29.40 23.30 92 78 416.10 16 

Oct-05 31.00 23.20 91 68 178.40 9 

Nov-05 30.70 22.90 81 63 11.60 1 

Dec-05 31.50 22.10 81 51 3.20 0 

Jan-06 32.50 22.60 94 41 0.00 0 

Feb-06 34.30 22.30 71 31 0.00 0 

Mar-06 34.80 23.80 86 49 95.20 4 

 
 
PILICODE 

Month & 
Year 

Mean Max. 
Temp. 

(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) Total 
rainfall 
(mm) 

Total 
rainy 
days 
(No) 

(m) (e) 

Apr-05 33.50 25.00 85 63 42.00 3 

May-05 33.90 26.20 80 67 98.00 2 

Jun-05 30.60 24.30 92 78 984.60 23 

Jul-05 28.90 23.70 94 83 754.40 28 

Aug-05 29.60 23.20 95 79 307.80 20 

Sept-05 29.20 23.00 94 78 351.70 21 

Oct-05 31.10 23.70 93 71 136.20 7 

Nov-05 31.40 22.60 89 64 106.30 4 

Dec-05 31.60 20.20 92 59 6.80 1l 

Jan-06 32.20 19.80 92 56 Nil Nil 

Feb-06 32.70 18.80 91 54 Nil Nil 

Mar-06 32.00 23.60 85 56 Nil Nil 
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VENGURLA 
 

Month & 
Year 

Mean 
Max. 

Temp. 
(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) Total 
rainfall 
(mm) 

Total 
rainy 
days 
(No) 

(m) (e) 

Apr-05 33.25 25.44 79 66 13.20 2 

May-05 34.40 27.21 73 56 52.80 2 

Jun-05 31.52 26.16 88 76 745.00 22 

Jul-05 29.62 25.09 89 85 1075.00 28 

Aug-05 29.42 24.68 91 82 336.80 25 

Sept-05 29.82 24.68 91 82 579.60 22 

Oct-05 32.30 23.69 89 70 93.60 6 

Nov-05 33.58 19.89 83 58 - - 

Dec-05 32.92 18.03 87 58 3.00 1 

Jan-06 33.72 17.59 85 55 0.00 - 

Feb-06 33.11 18.27 87 58 0.00 - 

Mar-06 31.87 21.59 85 64 10.00 1 

 
 
 

VRIDHACHALAM 
 

Month & 
Year 

Mean Max. 
Temp. 

(ºC) 

Mean 
Min 

Temp. 
(ºC) 

Mean RH (%) Total 
rainfall 
(mm) 

Total 
rainy 
days 
(No) 

(m) (e) 

Apr-05 34.90 35.43 84 69 91.60 4 

May-05 37.68 38.14 82 68 146.70 3 

Jun-05 37.34 37.90 81 64 53.40 1 

Jul-05 37.90 38.50 78 66 35.00 1 

Aug-05 38.32 37.60 80 69 273.00 10 

Sept-05 36.51 37.11 88 73 231.70 10 

Oct-05 35.09 35.25 86 77 188.20 12 

Nov-05 29.37 26.37 88 78 525.40 12 

Dec-05 29.77 26.52 88 78 548.60 8 

Jan-06 30.74 26.42 90 78 9.00 2 

Feb-06 34.18 26.70 89 63 - - 

Mar-06 35.33 29.42 89 71 15.40 1 
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8.  RESEARCH PUBLICATIONS 
 
BHUBANESWAR 
 

Mohapatra K. C.,. Mohanty C,. Lenka P. C, and. Dash F. M (2005) Preliminary observation on 
yield and yield attributing traits in cashew hybrids. The Cashew. Vol. XIX No. 3: 12-16. 

 
Lenka P. C.,. Samal S,. Mohapatra K. C and Biswal M. K.. (2005). Intercropping in Cashew 
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Souvenir on State level Show- cum Workshop on Cashew, Banana & Citrus. 
(Organized by Orissa Horticulture Development society, Directorate of Horticulture, 
Orissa), p.17-21 

 
JAGDALPUR  
 
Sahu, K. R.; Gupta, A. K. and Sharma, D. (2005). Relative efficacy of insecticides for 

managing the Tea mosquito bug of Cashew in Chhattisgarh region. J. Agril. Issues, 
Vol. 10 (1): 29-32. 

 
 
JHARGRAM  
 

Poduval,M, Saha N. and PK.Chattopadhyay. 2005. Standardization of compost making from 
dry cashew leaves. The Cashew, 19(2): 5- 10. 

 
 
MADAKKATHARA 
 

Mini,C., Jose Mathew and Augustine A. 2005. Technologies for Cashew Apple Processing. 
Kerala Agricultural University, Mannuthy, Thrissur, Kerala, 55p. 

 

Jose Mathew, Mini C., Mareen A. and Mahapatro, G.K. 2005. Caring an Uncared Crop - A 
profile of Cashew Research Station, Madakkathara. Kerala Agricultural University, 
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Jose Mathew, Mini C., Mareen A. and Mahapatro, G.K  2005. Scientific Cashew Cultivation 
(in Malayalam). Kerala Agricultural University, Mannuthy, 62p. 

 

Mahapatro, G.K, Pathummal Beevi, S., Jose Mathew and Biju, C.R. 2006. Advancing in ant-
technology in India: issues and strategies. Cashew Bulletin XLIV (1) : 11- 20 

 

Mareen, A., Jose Mathew and Mahapatro, G.K. 2006. H-1593 – A promising cashew hybrid. 
Cashew Bulletin XLIV (3): 9-13 
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Anna John, S. and Mini, C. 2005. Development of an okra based cropping system. Indian J. 
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Mini, C., Jose Mathew and Jayalekshmy, V.G. 2005. Cashew apple processing: a profitable 
enterprise in cashew growing tracts. Proc. of the 12th Vasantrao Naik Memorial 
National Agricultural Seminar on “Value addition to agro-hort medicinal produce and 
its marketing”, 17-19 October 2005, College of Agriculture, Nagpur,  pp.26 

 

Mahapatro, G.K. and Jose Mathew. 2005. Integrated pest management in cashew: concepts 
and practices. Cashew Bulletin XLIII (7): 5-15. 

 

Jose Mathew and Mahapatro, G. K. 2005. Organic farming in cashew.    Agrobios  Newsletter 
4 (1): 60-64 

 

Mareen Abraham and Jose Mathew. 2005. Improved Cashew Varieties (Leaflet in Malayalam). 
Cashew Research Station, Madakkathara. 

 

 
VRIDHACHALAM 
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9.   LIST AND ADDRESSES OF CENTRES OF AICRP ON CASHEW 
 

HEADQUARTERS UNIVERSITY CENTRES – WEST COAST  
National Research Centre For Cashew 
Darbe PO, PUTTUR 574 202, DK, KARNATAKA 
Phone No.: 08251-231530, 233490 (R) and 230992 (R) 
EPABX    :   08251-230902, 236490 
FAX No.  :   08251-234350, 231590 
E-mail      :   nrccaju@sancharnet.in  
                     nrccaju@rediffmail.com 
Website    :   http://www.nrccashew.org 

1. Cashew Research Station, 
 Kerala Agricultural University 
 Madakkathara – 680 651,  
 Thrissur District, Kerala. 
 Phone No. : 0487-2370339 
 FAX No.   : 0487-2370339 
 E-mail       : kaucaju@rediffmail.com 
 
 

UNIVERSITY CENTRES – EAST COAST 2. Regional Agricultural Research Station, 
 Kerala Agricultural University 
 PILICODE – 671 353,  
 Kasaragod District, Kerala. 
 Phone No. : 0467-2260632 
 FAX No.   : 0467-2260554 

  E-mail       : adrrarspil@rediffmail.com 
                      cashewnaik@yahoo.com 

1. Cashew Research Station, 
Acharya NG Ranga Agricultural University, 
BAPATLA – 522 101, 
Guntur Dist,  
Andhra Pradesh  
Phone No. :  08643 – 225304 
FAX No.   :  08643 – 225304 
E-mail       :  sscrs@sancharnet.in 

 
2.   Cashew Research Station, 
      Department of Horticulture, 

Orissa University of Agriculture and Technology 
BHUBANESWAR – 751 003, Orissa. 
Phone No. : 0674-2395383 
FAX No.   : 0674-2397780 
E-mail       : aicrpcashew_bbsr@yahoo.co.in 

3. Regional Fruit Research Station, 
 Dr. Balasaheb Sawant Konkan Krishi 
Vidyapeeth 
 VENGURLA – 416 516, 
 Sindhudurg District, Maharashtra. 
 Phone No : 02366-262234, 263275, 262693 
 FAX No   : 02366-262234 

  E-mail      :  rfrs@sancharnet.in 
 

3.   Regional Research Station, 
Tamil Nadu Agricultural University 
VRIDHACHALAM – 606 001, 
Cuddalore Dist., Tamil Nadu. 
Phone No. : 04143-238231, 260412 
FAX No.   : 04143-238120 
E-mail       : cdl_phrrsvri@sancharnet.in 

UNIVERSITY CENTRES – PLAINS 
TRACT / OTHERS 

1. Agricultural Research Station, 
  University of Agricultural Sciences 
  CHINTAMANI – 563 125,  
  Kolar District, Karnataka. 
 Phone No. : 08154-252118, 250420 
 FAX No.   : 08154-251046 

  
4.   Regional Research Station, 

Bidhan Chandra Krishi Vishwa Vidyalaya 
Jhargram Farm Post, 
Jhargram – 721 507,  
Midnapore (West) District, West Bengal. 
Phone No. : 03221-255593  
E-mail       : spcamit@rediffmail.com 
                    schakraborti_ento@rediffmail.com 

2. SG College of Agriculture and Research    
    Station 
  Indira Gandhi Agricultural University 
  Kumharwand, JAGDALPUR– 494 005,  
  Bastar District, 
  Chhattisgarh. 
 Phone No. : 07782-229360, 229150 
 FAX No.   : 07782-229360 
 E-mail       : zars_igau@rediffmail.com 
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10. LIST OF NRCC PUBLICATIONS 

 
Sl. 
No. 

Publication Price Rs. 

1 Cashew Production Technology (Revised) 50.00 

2 Softwood grafting and nursery management in cashew 35.00 

3 Annotated Bibliography on Cashew 75.00 

4 Catalogue of Minimum Descriptors of Cashew  

 Germplasm accessions – I 165.00 

 Germplasm accessions –II 125.00 

 Germplasm accessions –III 128.00 

5 Question and Answers regarding Cashew Cultivation (English) 31.00 

6 Status of Cashew Germplasm Collection in India (Booklet)  

7 High Density Planting of Cashew (Booklet)  

8 Compendium of Concluded Research Projects (1986-2001)  

9 Indigenous Technical Knowledge in Cashew  

10 Sudharitha Geru Besaaya Kramagalu (Booklet in Kannada) 15.00 

11 Cashew Nutritive Value (Brochure)  

 
Please send your enquiries to the Director, NRCC, Puttur – 574 202, DK, Karnataka. 

   Price indicated above does not include postage. 
 
 

*********** 
 


