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Preface

Oil Palm, by virtue of its tremendous potentiality
to meet the demand of edible oil in the country,

needs no special mention  The contribution made by
the National Research Centre for Oil Palm under
the ICAR system for the last more than one decade
in terms of conducting training programmes,
providing the needed technical support, supply of
indigenous hybrid sprouts and other multi-faceted
service to all those involved in Oil Palm development,
has given enough encouragement towards the crop
besides creating self-confidence among the farming
community about the merits of Oil Palm cultivation
and the yeomen service they get from the NRC-OP. At this juncture, this National Research Centre dedicates
itself for providing the needed support and service required for an overall development of the crop.

It is really heartening to say that in order to give further impetus and support to the efforts being made
by this centre, the Government of India has constituted a Working Group under the chairmanship of
Dr. K.L. Chadha, the eminent Horticulturist mainly to assess a fresh potential areas for of Oil Palm cultivation
in India, and also to critically assess the experience of Oil Palm cultivation in India, to review the Oil Palm
technologies, identify the need and sources for supply of planting material, assess the processing facilities
available and suggest ways and means of financing Oil Palm. I am glad to inform that with the active support
and concerted efforts made by the Centre as well as all those involved in Oil Palm development in the Oil
Palm growing states, a comprehensive report could be brought out and was submitted to Government of
India in July 2006 for implementation of the recommendations made by the Working Group.

During the period under report, there was encouraging environment for this crop from the Government
of India and the concerned State by way of continuing subsidies and needed support, as the crop has proved
to be the best substitute in bridging the gap between the demand and supply and also to save valuable foreign
exchange to the exchequer involved in import of planting material. Efforts are continued to achieve self-
sufficiency in production of the planting material by strengthening the indigenous seed gardens and also
develop production technologies for the crop to make them available to the farming community.

Now, it is time for all of us to formulate a clear-cut strategy to make the country self-sufficient in
vegetable oil production, of which oil palm will play a very vital role with its high yield at low production cost.
With the coordinated and concerted effort of each and every one of us, we can confidently achieve our
dream of  ‘yellow revolution’ in edible oil production. Let us hope and wish that India in the very near future
will emerge as the third largest Palm Oil producing country in the world.

M . Kochu Babu
Director
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∑§Êÿ¸∑§Ê⁄UË ‚Ê⁄UÊ¢‡Ê
 eÉlÉÌlÉMü xÉÑkÉÉU eÉlÉÌlÉMü xÉÑkÉÉU eÉlÉÌlÉMü xÉÑkÉÉU eÉlÉÌlÉMü xÉÑkÉÉU eÉlÉÌlÉMü xÉÑkÉÉU
✦ NûÉåOûÉ AhQûqÉÉlÉ xÉå 9 xÉÇaÉëWûÉåÇ AÉæU AÉD. AÉU. LcÉ AÉå. ´ÉÉåiÉ Måü ÌMüxÉÉlÉ Måü ZÉåiÉ xÉå LMü xÉÇaÉëWû Måü xÉÉjÉ eÉqÉï-

msÉÉeqÉ xÉÇaÉëWû mÉÑ¹ ÌMürÉÉ aÉrÉÉ|
✦ AÉM×üÌiÉMü, mÉæSÉuÉU,  aÉÑcNû-aÉÑhÉiÉÉ, vÉUÏU Ì¢ürÉÉiqÉMü eÉÏuÉ-UxÉÉrÉÌlÉMü, aÉÑhÉÉiqÉMü LuÉÇ qÉÉåsÉåYrÉÑsÉU xiÉUÉåÇ Måü ÍsÉL

AÎÄTëüMülÉ eÉlÉlÉ SìurÉÉåÇ MüÉ cÉËU§É-ÍcÉ§ÉhÉ mÉëaÉÌiÉ qÉåÇ Wæû|
✦ AsmÉ ÄTüsÉ xÉqÉÑccÉrÉlÉ, mÉiÉsÉÏ-ÍqÉxÉÉåMüÉmÉï, NûÉåOåû ÄTüsÉ, sÉÇoÉå AÉæU mÉiÉsÉå mÉhÉïMü Måü xÉÉjÉ-xÉÉjÉ qÉÉSÉ mÉÑwmÉ¢üqÉ

EimÉÉSlÉ uÉÉsÉå pÉÉUiÉÏrÉ oÉÉælÉÉ iÉÉÄQû-2 MüÉ cÉËU§É-ÍcÉ§ÉhÉ ÌMürÉÉ aÉrÉÉ|
✦ ÌMüxÉÉlÉ Måü ZÉåiÉ qÉåÇ OåûlÉåUÉ ÄTüsÉ Måü ÃmÉ qÉåÇ qÉålOåûsQû ÄTüsÉ uÉÉsÉÉ iÉÉQû SåZÉÉ aÉrÉÉ|

✦ mÉåSuÉåÌaÉ Måü ˇÊå§ÉÏrÉ eÉÏlÉ-oÉæÇMü qÉåÇ LMü iÉÉQû Måü mÉhÉïuÉ×liÉ qÉåÇ MüÉOåûÇ lÉWûÏÇ Wæû; rÉWû CQûÉåsÉåÌOíûMüÉ Måü QèrÉÔUÉ ÄTüsÉÉM×üÌiÉ xÉå
xÉÇoÉÇkÉ UZÉiÉå WæûÇ|

AÎÄTëüMülÉ eÉqÉï-msÉÉeqÉ MüÉ qÉÔsrÉÉÇMülÉAÎÄTëüMülÉ eÉqÉï-msÉÉeqÉ MüÉ qÉÔsrÉÉÇMülÉAÎÄTëüMülÉ eÉqÉï-msÉÉeqÉ MüÉ qÉÔsrÉÉÇMülÉAÎÄTëüMülÉ eÉqÉï-msÉÉeqÉ MüÉ qÉÔsrÉÉÇMülÉAÎÄTëüMülÉ eÉqÉï-msÉÉeqÉ MüÉ qÉÔsrÉÉÇMülÉ

✦ mÉåSuÉåÌaÉ qÉåÇ aÉÑÌlÉrÉÉ ÌoÉxÉÑ(eÉÏ. oÉÏ) mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ AirÉÍkÉMü uÉ×Ì® AÉæU EccÉiÉqÉ ÌlÉÌSï¹ mÉ¨ÉÉåÇ MüÉ pÉÉU SeÉï ÌMürÉÉ aÉrÉÉ|

✦ eÉÉÇÌoÉrÉlÉ AÉæU iÉÉlÉeÉåÌlÉrÉlÉ mÉëÌuÉÌ¹rÉÉÇ AirÉÍkÉMü EmÉeÉuÉÉsÉå mÉÉrÉå aÉrÉå eÉoÉÌMü eÉÏ. oÉÏ. mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ aÉÑcNûÉåÇ MüÐ
xÉÇZrÉÉ LuÉÇ AÍkÉMü ÍsÉÇaÉ AlÉÑmÉÉiÉ SeÉï ÌMürÉå aÉrÉå|

✦ eÉqÉï-msÉÉeÉqÉ mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ xOûÉåqÉÉ xÉå xÉÇoÉÇÍkÉiÉ vÉUÏU Ì¢ürÉÉiqÉMü ÌuÉvÉåwÉMü, UÇkÉëÏ cÉÉsÉMüiÉÉ, uÉÉwmÉÉåixÉeÉïlÉ, mÉ¨Éå MüÉ
iÉÉmÉqÉÉlÉ, mÉëMüÉvÉ xÉqvsÉåwÉhÉ SU, mÉëMüÉvÉ xÉÇvsÉåwÉMü eÉsÉ mÉërÉÉåaÉ SˇÊiÉÉ AÉæU mÉhÉï eÉsÉ xÉÇpÉÉurÉiÉÉ Måü ÍsÉL cÉËU§É-
ÍcÉ§ÉhÉ ÌMürÉå aÉrÉå|

✦ ÍxÉÇÍcÉiÉ AÉæU iÉlÉÉuÉ uÉÉiÉÉuÉUhÉÉåÇ Måü mÉ¨ÉÉåÇ qÉåÇ mÉëÉåsÉÏlÉ, ÌuÉsÉårÉ mÉëÉåOûÏlÉ, MÑüsÉ MüÉoÉÉåïWûÉCQíåûOû iÉjÉÉ ÌÄTülÉÉåsÉ MüÐ qÉÉ§ÉÉ qÉåÇ
AliÉU lÉWûÏÇ mÉÉrÉÉ aÉrÉÉ|

✦ AÉU.L.mÉÏ.QûÏ. ÌuÉvsÉåwÉhÉ xÉå MüÉåxOûÉ ËUMüÉ iÉÉQûÉåÇ qÉåÇ AÍkÉMü xÉqÉÃmÉiÉÉ SåZÉÏ aÉrÉÏ|

✦ QèrÉÔUÉ qÉåÇ xÉÑkÉÉU EccÉ EimÉÉSMüiÉÉ uÉÉsÉå OåûlÉåUÉ xÉÇMüU, ÄTüsÉÉåÇ Måü UÇaÉ AÉæU AÉMüÉU AÉÌS qÉåÇ xÉÑkÉÉU Måü ÍsÉL xÉÇMüUhÉ
MüÉrÉï¢üqÉ AÉrÉÉåÎeÉiÉ ÌMürÉÉ aÉrÉÉ|

✦ lÉåssÉÔU qÉåÇ eÉÏ.oÉÏ. mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ AirÉÍkÉMü FÇcÉÉD LuÉqÉ uÉˇÊ mÉËUÍkÉ SeÉï ÌMürÉå aÉrÉå| eÉÉÎqoÉrÉlÉ mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ ÌuÉÍvÉ¹
mÉhÉï uÉeÉlÉ, AÍkÉMü SeÉï ÌMürÉÉ aÉrÉÉ|

✦ AÉÌSsÉÉoÉÉS qÉåÇ eÉÉÎqoÉrÉlÉ mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ iÉÑsÉlÉÉiqÉMü FÇcÉÉD MüqÉ mÉÉrÉÏ aÉrÉÏ|

✦ mÉÉsÉÉåQû qÉåÇ iÉÉlÉeÉåÌlÉrÉlÉ mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ xÉoÉxÉå AÍkÉMü LÄTü. LÄTü.oÉÏ. uÉeÉlÉ SeÉï ÌMürÉÉ aÉrÉÉ| aÉÑÌlÉrÉÉ ÌuÉxÉÑ mÉëÌuÉÌ¹rÉÉåÇ
qÉåÇ aÉÑcNûÉåÇ MüÐ xÉÇZrÉÉ xÉuÉÉïÍkÉMü SeÉï MüÐ aÉrÉÏ| mÉÉsÉÉåQû qÉåÇ iÉÉlÉeÉåÌlÉrÉlÉ xÉÇaÉëWû qÉåÇ LMü lÉrÉÉ ÌmÉÍxÉÄTåüUÉ iÉÉQû
AÍpÉmÉëqÉÉÍhÉiÉ ÌMürÉÉ aÉrÉÉ|

✦ AÍjÉUÉmÉssÉÏ qÉåÇ aÉÑÌlÉrÉÉ ÌuÉxÉÑ mÉëÌuÉÌ¹rÉÉåÇ qÉåÇ AÍkÉMü ÍsÉÇaÉ AlÉÑmÉÉiÉ SeÉï ÌMürÉÉ aÉrÉÉ|

✦ mÉåSuÉåÌaÉ qÉåÇ AÇiÉUeÉÉiÉÏrÉ xÉÇMüUÉåÇ qÉåÇ AÍkÉMü EmÉeÉuÉÉsÉå SÉå iÉÉQû mÉÉrÉå aÉrÉå|  ClÉ iÉÉQûÉåÇ qÉåÇ aÉÑcNûÉåÇ MüÉ AÉMüÉU qÉkrÉqÉ
iÉjÉÉ aÉÑcNû xÉÔÍcÉ pÉÏ mÉËUÍqÉÌiÉ jÉÉ| xOåûËUÍsÉOûÏ MüÐ mÉëÌiÉvÉiÉ, oÉÏeÉ MüÉ AÉMüÉU, qÉåxÉÉåMüÉmÉï qÉÉ§ÉÉ ÍsÉÇaÉ AlÉÑmÉÉiÉ,
Ì²ÍsÉÇaÉÏ mÉÑwmÉ¢üqÉ MüÉ EimÉÉSlÉ MüÐ AÉM×üÌiÉ AÉÌS qÉåÇ AliÉU SeÉï ÌMürÉÉ aÉrÉÉ|

✦ mÉÉsÉÉåQû qÉåÇ OûÏ X OûÏ AÉoÉÉSÏ qÉåÇ LMü QèrÉÔUÉ iÉÉQû oÉÉælÉÉ mÉÉrÉÉ| oÉÉælÉÉ OålÉåUÉ iÉÉQû MüÐ xÉÇiÉÌiÉ qÉåÇ oÉÉælÉÉmÉlÉ Måü xÉÉiÉ iÉÉQû
mÉÉrÉå aÉrÉå|

✦ QèrÉÔUÉ oÉÏeÉÉåÇ Måü xÉÇaÉëWûhÉ mÉU AkrÉrÉlÉ vÉÑÃ ÌMürÉÉ aÉrÉÉ|
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✦ eÉlÉlÉ-xÉˇÊqÉ iÉjÉÉ AkÉï-eÉlÉlÉ xÉˇÊqÉ ÌmÉÍxÉÄTåüUÉ Måü ÍsÉL oÉÏeÉ ÌlÉwMüwÉïhÉ mÉ®ÌiÉ MüÉå qÉÉlÉMüÐM×üiÉ ÌMürÉÉ aÉrÉÉ|

✦ AxÉÉqÉÉlrÉ AÇMÑüUÉåÇ MüÉ aÉhÉlÉ AÉæU uÉaÉÏïMüUhÉ mÉÔUÉ ÌMürÉÉ aÉrÉÉ|

✦ mÉåSuÉåÌaÉ qÉåÇ 26 ÌmÉÍxÉÄTåüUÉ iÉÉQû AÍpÉmÉëqÉÉÍhÉiÉ ÌMürÉå aÉrÉå|

✦ ÌuÉÍpÉ³É xÉÇMüUÉåÇ qÉåÇ oÉÏeÉ MüÐ AÉM×üÌiÉ, AÇMÑüUhÉ iÉjÉÉ xÉÇoÉÇÍkÉiÉ sÉˇÊhÉÉåÇ qÉåÇ xmÉ¹ xÉWû xÉÇoÉÇkÉ mÉÉrÉÉ aÉrÉÉ|

✦ iÉÉUMüÉ oÉÉaÉ qÉåÇ EmÉeÉ ÌlÉwmÉÉSlÉ Måü AÉkÉÉU mÉU 25 AÉæU QèrÉÔUÉ qÉÉiÉ× iÉÉQûÉåÇ MüÉ cÉrÉlÉ ÌMürÉÉ aÉrÉÉ|

✦ sÉˇqÉÏmÉÑUqÉ oÉÏeÉ oÉÉaÉ qÉåÇ AÇMÑüUhÉ AÉcÉUhÉ Måü ÍsÉL 16 QûÏXmÉÏ xÉÇMüUÉåÇ MüÉ qÉÔsrÉÉÇMülÉ ÌMürÉÉ aÉrÉÉ| 34 ÌmÉÍxÉÄTåüUÉ
iÉÉQûÉåÇ mÉU aÉÑcNûÉåÇ MüÉ ÌuÉvsÉåwÉhÉ pÉÏ ÌMürÉÉ aÉrÉÉ|

✦ sÉˇqÉÏmÉÑUqÉ qÉåÇ QûÏ X mÉÏ mÉÉsÉÉåQû xÉÇMüUÉåÇ Måü qÉÔsrÉÉÇMülÉ qÉåÇ, SÕxÉUå mÉUÏˇÊhÉ qÉåÇ xÉÉjÉïMü LÄTü. LÄTü. oÉÏ. uÉeÉlÉ SeÉï ÌMürÉÉ
aÉrÉÉ eÉoÉÌMü iÉÏxÉUå mÉUÏˇÊhÉ qÉåÇ xÉÉjÉïMü AÉæxÉiÉ aÉÑcNû-uÉeÉlÉ SeÉï ÌMürÉÉ aÉrÉÉ|

✦ mÉåSuÉåÌaÉ qÉåÇ ÌuÉÍpÉ³É ´ÉÉåiÉÉåÇ Måü xÉÇMüUÉåÇ qÉåÇ mÉhÉï xÉÇZrÉÉ LuÉqÉ AÉæxÉiÉ aÉÑcNûÉ uÉeÉlÉ qÉåÇ xÉÉjÉïMü AÇiÉU mÉÉrÉÉ aÉrÉÉ|

✦ L.LxÉ.QûÏ QåûsÉÏ X sÉåqÉ iÉjÉÉ mÉÏ 65 QûÏ X 111 Måü oÉÉS AÉD xÉÏ eÉÏ xÉÏ 1001 qÉåÇ AÍkÉMüiÉqÉ aÉÑcNûÉ-xÉÔcÉMüÉÇMü
SåZÉÉ aÉrÉÉ|

✦ sÉÇoÉÉD, cÉÉæQûÉD, ÍNûsÉMåü MüÐ qÉÉåOûÉD, ÍNûsÉMåü MüÉ pÉÉU LuÉÇ SÉlÉÉåÇ Måü pÉÉU, AÉÌS oÉÏeÉ sÉˇÊhÉÉåÇ Måü ÍsÉL xÉÇMüUÉåÇ qÉåÇ
xÉÉjÉïMü ÍpÉ³ÉiÉÉ SeÉï MüÐ aÉrÉÏ|

✦ mÉåSuÉåÌaÉ AÉæU mÉÉsÉÉåÄQû xjÉÉlÉÉåÇ mÉU L. LxÉ. QûÏ. MüÉåxOûÉ ËUMüÉ LuÉÇ LMü mÉÉsÉÉåQû xÉÇMüU qÉåÇ qÉÑZrÉ EmÉeÉ aÉÑhÉÉåÇ qÉåÇ xÉÉjÉïMü
ÍpÉ³ÉiÉÉ lÉWûÏÇ jÉÏ| MüÉåxOûÉ ËUMüÉ xÉÇMüUÉåÇ qÉåÇ 11 QèrÉÔUÉ iÉÉÄQû ApÉÏ iÉMü AÍpÉmÉëqÉÉÍhÉiÉ ÌMürÉå aÉrÉå|

✦ oÉÏeÉ-AÇMÑüUhÉ qÉåÇ uÉ×Ì® Måü ÍsÉL aÉQèRûÉ mÉ¬ÌiÉ EmÉrÉÑ£ü mÉÉrÉÏ aÉrÉÏ|

✦ mÉëxÉÑÎmiÉ MühÉlÉ Måü AqsÉ NåûSlÉ mÉ®ÌiÉ qÉåÇ, AÇMÑüUhÉ xÉsÄnrÉÔËUMü AqsÉ Måü xÉÉjÉ oÉÏeÉ MüÉ EmÉcÉÉU AlÉÑmÉrÉÑ£ü mÉÉrÉÉ
aÉrÉÉ|

ÄTüxÉsÉ EimÉÉSlÉÄTüxÉsÉ EimÉÉSlÉÄTüxÉsÉ EimÉÉSlÉÄTüxÉsÉ EimÉÉSlÉÄTüxÉsÉ EimÉÉSlÉ
✦ uÉrÉxMü iÉåsÉ iÉÉQû MüÉå lÉÉCOíûÉåeÉlÉ AÉæU mÉÉåOûÉÍvÉrÉqÉ MüÐ AÉuÉvrÉMüiÉÉ Måü qÉÔsrÉÉÇMülÉ Måü SÉæUÉlÉ EmÉcÉÉUÉåÇ qÉåÇ aÉÑcNûÉåÇ MüÐ

xÉÇZrÉÉ AÉæU LÄTü. LÄTü. oÉÏ. Måü EmÉeÉ qÉåÇ xÉÉjÉïMü lÉWûÏ jÉÏ|

✦ mÉÔuÉï-ÄTüsÉlÉ ÎxjÉÌiÉ qÉåÇ ÄTüOûÏïsÉÉCeÉU ZÉÑUÉMüÉåÇ MüÐ mÉëqÉÉhÉÏMüUhÉ mÉU ÌMürÉå aÉrÉå mÉUÏˇÊhÉ EmÉcÉÉU (1200-600-1200)
qÉåÇ, xÉpÉÏ uÉ×Ì® Måü sÉˇÊhÉ AÍkÉMüiÉqÉ SeÉï ÌMürÉå aÉrÉå, LÄTü. LÄTü. oÉÏ EmÉeÉ Måü ÍsÉL AliÉU xÉÉjÉïMü lÉWûÏ jÉå|

✦ mÉÍ¶ÉqÉ aÉÉåSÉuÉUÏ ÎeÉsÉå qÉåÇ 34 iÉåsÉ iÉÉÄQû oÉÉaÉÉlÉÉåÇ (1-19 uÉwÉÉåïÇ MüÏ EqÉë) qÉåÇ mÉëMüÉvÉ AiÉ: xmÉlSlÉ mÉU xÉuÉåïˇÊhÉ ÌMürÉÉ
aÉrÉÉ| iÉåsÉ iÉÉÄQû Måü lÉÏcÉå AÉæxÉiÉ ÌuÉÌMüUhÉ 13.7 mÉëÌiÉvÉiÉ jÉÉ|

✦ mÉÉsÉÉåÄQû qÉåÇ MüÉåMüÉå, SÉsÉcÉÏlÉÏ, MüÉsÉÏÍqÉcÉï AÉæU LlÉjÉÔËUrÉqÉ MüÉ ÌlÉwmÉÉSlÉ AÉvÉÉeÉlÉMü mÉÉrÉÉ aÉrÉÉ AÉæU MücÉÉåsÉqÉ MüÉ
ÌlÉwmÉÉSlÉ MüqÉ mÉÉrÉÉ aÉrÉÉ|

✦ iÉåsÉ iÉÉQû AÉkÉÉËUiÉ ÄTüxÉsÉ mÉ®ÌiÉ qÉåÇ qÉ×SÉ LuÉÇ mÉÉåwÉMü mÉSÉjÉÉåïÇ Måü AmÉëuÉÉWû WûÉÌlÉrÉÉÇ mÉËUqÉÉÍhÉiÉ AÉæU AlÉÑqÉÉÌlÉiÉ ÌMürÉå
aÉrÉå|

✦ uÉwÉï 2005-06 Måü SÉæUÉlÉ MÑüsÉ 538 mÉhÉï lÉqÉÔlÉåÇ AÉæU 1138 qÉ×SÉ lÉqÉÔlÉåÇ ÌuÉvsÉåÌwÉiÉ ÌMürÉå aÉrÉå|

✦ ÌQíûmÉ ÍxÉÇcÉÉD mÉëhÉÉsÉÏ qÉåÇ iÉåsÉ iÉÉQû MüÐ FÇcÉÉD AÍkÉMüiÉqÉ SeÉï MüÐ aÉD eÉÉå eÉåOû ÍxÉÇcÉÉD xÉå xÉqÉÉlÉ Wæû| ÌQíûmÉ ÍxÉÇcÉÉD
mÉ®ÌiÉ qÉåÇ AirÉÍkÉMü EmÉeÉ SeÉï MüÐ aÉrÉÏ|

✦ ÍqÉÍ´ÉiÉ M×üÌwÉ mÉU mÉUÏˇÊhÉÉåÇ qÉåÇ iÉåsÉ iÉÉQû Måü mÉÉækÉÉåÇ Måü oÉÏcÉ qÉåÇ MåüsÉÉ, sÉÉæMüÐ, qÉYMüÉ, QíûqÉ ÎxOûMü, mÉmÉÏiÉÉ, xÉÑuqÉÏ-
mÉ¨Éå, xÉYMüUMülS, oÉæÇaÉlÉ, qÉÔsÉÏ, MüÉvÉÏÄTüsÉ, xÉåqÉ, OûqÉÉOûU, eÉæxÉå ÄTüxÉsÉ AÉæU ÄTÔüsÉ eÉæxÉå QåûsÉÏ MüÉå xÉÄTüsÉiÉÉmÉÔuÉïMü
EaÉÉrÉÉ aÉrÉÉ|
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✦ lÉuÉÇoÉU- ÌSxÉqoÉU Måü SÉæUÉlÉ qÉvÉÃqÉÉåÇ MüÉ pÉÉUÏ EimÉÉSlÉ AÉæU qÉD-AmÉëæsÉ qÉåÇ MüqÉ EimÉÉSlÉ SåZÉÉ aÉrÉÉ|

✦ ÌuÉÍpÉ³É AuÉqÉsÉ mÉSÉjÉÉåïÇ MüÉå cÉÉUÉ xÉÉqÉÉaÉëÏ Måü ÃmÉ qÉåÇ EmÉrÉÉåaÉ MüUMåü pÉåQû eÉæxÉå mÉvÉÑAÉåÇ MüÉ mÉÉsÉlÉ ÌMürÉÉ aÉrÉÉ|

✦ QåûsÉÏ X bÉÉlÉÉ, QåûsÉÏ X lÉÉCeÉÏËUrÉÉ AÉæU mÉÉsÉÉåQû MüÐ iÉÑsÉlÉÉ qÉåÇ qÉsÉåÍvÉrÉlÉ xÉÇMüU aÉÑjÉëÏ qÉåÇ UÉClÉÉåÍxÉUxÉ pÉ×laÉ MüÉ
AxÉU AÍkÉMü SåZÉÉ aÉrÉÉ|

✦ iÉÉÄQû-iÉåsÉ MüÉUZÉÉlÉÉ AuÉqÉsÉ Måü ²ÉUÉ oÉÉrÉÉåaÉæxÉ MüÉ EimÉÉSlÉ ÌMürÉÉ aÉrÉÉ|

✦ uÉrÉxMü iÉåsÉ iÉÉQû mÉÉækÉÉåÇ qÉåÇ UxÉ xÉëÉuÉ Måü SæÌlÉMü EiÉÉU-cÉRûÉuÉ mÉU ÌMürÉå aÉrÉå AkrÉrÉlÉ xÉå mÉiÉÉ cÉsÉÉ ÌMü mÉÉækÉå qÉåÇ
SÉÃ UxÉ MüÉ mÉëuÉÉWû AÉæU mÉÔUå mÉÉækÉå Måü uÉÉwÉÉmÉïixÉeÉïlÉ qÉåÇ bÉlÉÉ xÉÇrÉÉåaÉ Wæû|

✦ aÉÑcNåû AÉæU ÄTüsÉ Måü ÌuÉÍpÉ³É pÉÉaÉÉåÇ xÉå iÉåsÉ Måü uÉxÉÉ AqsÉ xÉÇbÉOûlÉ AÉæU iÉåsÉ MüÐ qÉÉ§ÉÉ MüÉ AkrÉrÉlÉ ÌMürÉÉ aÉrÉÉ|

ÄTüxÉsÉ xÉÇUÄTüxÉsÉ xÉÇUÄTüxÉsÉ xÉÇUÄTüxÉsÉ xÉÇUÄTüxÉsÉ xÉÇUˇÊhÉhÉhÉhÉhÉ

✦ xÉuÉåï ÌMürÉå aÉrÉå ˇÊå§ÉÉåÇ qÉåÇ UÉClÉÉåÍxÉUxÉ pÉ×ÇaÉ MüÉ mÉëpÉÉuÉ MüqÉ SåZÉÉ aÉrÉÉ|

✦ AÉlkÉë mÉëSåvÉ Måü mÉÔuÉÏï aÉÉåSÉuÉUÏ ÎeÉsÉå qÉåÇ uÉrÉxMü oÉÉaÉÉlÉÉåÇ qÉåÇ mÉ¨ÉÏ ZÉÉlÉå uÉÉsÉÏ CssÉÏ MüÉ oÉWÒûiÉ AxÉU SåZÉÉ aÉrÉÉ|

✦ MåüUsÉ Måü MÑüOûÉlÉÉÄQû qÉåÇ cÉÔWûÉåÇ MüÉ oÉWÒûiÉ AxÉU SåZÉÉ aÉrÉÉ| CxÉxÉå sÉaÉpÉaÉ 40% iÉMü  qÉ×irÉÑ SU SåZÉÏ aÉrÉÏ|

✦ M×üwhÉÉ qÉåÇ MüÉæL AÉæU qÉålÉÉ, mÉÔuÉÏï LuÉÇ mÉÍ¶ÉqÉÏ aÉÉåSÉuÉUÏ qÉåÇ MüÉæL AÉæU iÉÉåiÉÉ LuÉÇ ÌuÉeÉrÉlÉaÉUqÉ ÎeÉsÉÉåÇ qÉåÇ qÉålÉÉ MüÉ
MüÉÄTüÏ lÉÑMüxÉÉlÉ SåZÉÉ aÉrÉÉ|

✦ EaÉ UWåû pÉëÔhÉÉåÇ mÉU MüÉsÉå xsÉeÉ MüÉ MüÉÄTüÏ mÉëpÉÉuÉ SåZÉÉ aÉrÉÉ| CxÉå lÉqÉMü Måü ²ÉUÉ ÌlÉrÉÇÌ§ÉiÉ ÌMürÉÉ aÉrÉÉ|

✦ iÉåsÉ iÉÉQû Måü mÉÉækÉÉåÇ mÉU euÉÉU iÉlÉÉ NåûSlÉ MüÐQåû MüÉ AxÉU SeÉï ÌMürÉÉ aÉrÉÉ|

✦ mÉ¨ÉÏ ZÉÉlÉå uÉÉsÉÏ CssÉÏ AÉæU UÉClÉÉåÍxÉUxÉ pÉ×ÇaÉ Måü  ÌlÉrÉl§ÉhÉ qÉåÇ orÉÔuÉåËUrÉÉ oÉåÍxÉrÉÉlÉÉ lÉÉqÉMü xÉÔˇqÉeÉÏuÉÏ LeÉåÇOèxÉ
MüÉÄTüÏ AxÉUSÉU mÉÉrÉÉ aÉrÉÉ|

✦ mÉÍˇÊrÉÉåÇ MüÉ aÉÑcNûÉåÇ mÉU lÉÑMüxÉÉlÉ mÉÑwmÉ¢üqÉ Måü mÉUÉaÉhÉ Måü 130 ÌSlÉÉåÇ Måü oÉÉS xÉå MüOûÉD iÉMü WûÉålÉÉ mÉÉrÉÉ aÉrÉÉ|

✦ WûUÏ LuÉÇ oÉæÇaÉlÉÏ UÇaÉÉåÇ MüÐ ÌÄTüvÉ- lÉåOû eÉÉå ÌMü lÉÉrÉsÉüÉålÉ MüÐ oÉlÉÏ WûÉå, MüÉå ÍcÉÌQûrÉÉåÇ Måü ÌlÉrÉh§ÉhÉ qÉåÇ ÄTüsÉÏ AcNûÉ
mÉÉrÉÉ aÉrÉÉ| LMü WåûYOûU qÉåÇ 5 eÉÉÍsÉrÉÉÇ ÍcÉÌQûrÉÉåÇ Måü ÌlÉrÉh§ÉhÉ qÉåÇ EmÉrÉÑ£ü mÉÉrÉÏ aÉrÉÏ|

✦ orÉÔuÉåËUrÉÉ oÉåÍxÉrÉÉlÉÉ MüÉ EwqÉÏrÉ qÉUhÉ xÉqÉrÉ 30 xÉå. iÉÉmÉqÉÉlÉ mÉU 21 bÉhOåû mÉÉrÉÉ aÉrÉÉ|

✦ aÉÉåoÉU ZÉÉS Måü ZÉQèQûÉåÇ qÉåÇ qÉåOûÉUÉDÎeÉrÉqÉ MüscÉU Måü EmÉrÉÉåaÉ xÉå UÉClÉÉåÍxÉUxÉ pÉ×ÇaÉ MüÉ AxÉU 5.29 xÉå 0.57 iÉMü
MüqÉ ÌMürÉÉ eÉÉ xÉMüÉ|

✦ qÉåOûÉUÉDÎeÉrÉqÉ LÌlÉxÉÉåmÉÏsÉÏ, orÉÔuÉåËUrÉÉ oÉåÍxÉrÉÉlÉÉ iÉjÉÉ OíûÉCMüÉåQûqÉÉï ÌuÉËUÌQû MüÉå uÉqÉÏï-MüÇmÉÉåxOû Måü ZÉQèQûÉåÇ qÉåÇ QûÉsÉlÉå
xÉå MåücÉÑAÉåÇ mÉU ÌuÉmÉUÏiÉ AxÉU lÉWûÏÇ SåZÉÉ aÉrÉÉ|

✦ qÉåOûÉUÏDÎeÉrÉqÉ LÌlÉxÉÉåmÉÏsÉÏ MüÐ uÉ×Ì® mÉU xÉpÉÏ mÉëMüÉU Måü ÄTüÄTÔülSèlÉÉvÉMüÉåÇ MüÉ ÌuÉmÉUÏiÉ mÉëpÉÉuÉ mÉÉrÉÉ aÉrÉÉ; EuÉïUMüÉåÇ
MüÉ mÉëpÉÉuÉ ÄTüÄTÔülSèlÉÉvÉMüÉåÇ LuÉÇ MüÐOûlÉÉvÉMüÉåÇ MüÐ AmÉåˇÊÉ MüqÉ SeÉï ÌMürÉÉ aÉrÉÉ|

✦ qÉåOûÉUÉDÎeÉrÉqÉ LÌlÉxÉÉåmÉÏsÉÏ LuÉÇ OíûÉCMüÉåQûqÉÉï ÌuÉËUQûÏ rÉÑ£ü 300 ÌMüaÉëÉ urÉuÉxÉÉÌrÉMü mÉëÌiÉmÉÉSlÉ ÌMüxÉÉlÉÉåÇ MüÉå ÌuÉiÉËUiÉ
ÌMürÉÉ aÉrÉÉ|

✦ mÉåSuÉåaÉÏ qÉåÇ MüsÉÏ-xÉQûÄlÉ, iÉlÉÉ-aÉÏsÉÉ xÉQûÄlÉ AÉæU lÉÉUÇaÉÏ ÍcÉiÉMüÉåÇ MüÉ mÉëpÉÉuÉ MüqÉ mÉÉrÉÉ aÉrÉÉ|

✦ aÉÑcNûÉ AliÉ xÉQûlÉ MüÉ mÉëpÉÉuÉ qÉD-eÉÔlÉ qÉåÇ 1.56-11.48% SeÉï ÌMürÉÉ aÉrÉÉ| oÉåxÉsÉ iÉlÉÉ xÉÄQûlÉ 0.003-2.08%
iÉMü SeÉï MüÐ aÉrÉÏ|

✦ lÉÉUÇaÉÏ ÍcÉiÉMüÉ oÉÏqÉÉUÏ qÉåÇ mÉÍ¨ÉrÉÉåÇ MüÐ xÉÇZrÉÉ, iÉÉÄQû MüÐ FÇcÉÉD, mÉÍ¨ÉrÉÉå MüÐ sÉqoÉÉD iÉjÉÉ mÉhÉïMüÉåÇ MüÐ xÉÇZrÉÉ qÉåÇ
MüqÉÏ SeÉï MüÐ aÉrÉÏ|

∑§Êÿ¸∑§Ê⁄UË ‚Ê⁄UÊ¢‡Ê
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✦ CsÉåYOíûÉlÉ xÉÔˇqÉSvÉÏï AkrÉrÉlÉ qÉåÇ lÉÉUÇaÉÏ ÍcÉ¨ÉMüÉ-aÉëxiÉ xÉÑD mÉ¨ÉÏ Måü E¨ÉMüÉåÇ qÉåÇ OûÏ.LqÉ.uÉÏ. uÉÉCUxÉ MüÐ iÉUWû Måü
NûÄQû-AÉMüÉU Måü MühÉÉåÇ Måü oÉÉUå qÉåÇ mÉiÉÉ cÉsÉÉ|

✦ aÉlÉÉåQûqÉÉï Måü xÉpÉÏ 18 AÉCxÉÉåsÉåOûÉåÇ lÉå lÉÉËUrÉsÉ E¨ÉMüÉåÇ MüÐ AmÉåˇÊÉ iÉåsÉ iÉÉÄQû Måü FiÉMüÉåÇ MüÉå AÍkÉMü AuÉ¢üÍqÉiÉ
ÌMürÉÉ| AÉU.L.mÉÏ.QûÏ. ÌuÉvsÉåwÉhÉ qÉåÇ 13 AÉCxÉÉåsÉåOûÉåÇ Måü iÉÏlÉ aÉÔëmÉ oÉlÉå eÉoÉÌMü 5 AÉCxÉÉåsÉåOû AsÉaÉ-AsÉaÉ WûÏ UWåû|

✦ OíûÉCMüÉåQûqÉïÉ ÌuÉËUQûÏ LuÉÇ OíûÉCMüÉåQûqÉïÉ WûUÎeÉrÉÉlÉqÉ lÉå aÉÉlÉÉåQûqÉïÉ MüÐ uÉ×Ì® qÉåÇ xÉÉjÉïMü MüqÉÏ EmÉcÉÉU Måü xÉÉiÉuÉåÇ ÌSlÉ
SeÉï MüÐ aÉrÉÏ|

✦ OíûÉCMüÉåQûqÉÉï Måü 11 AÉCxÉÉåsÉåOûÉåÇ lÉå aÉÉlÉÉåQûqÉÉï MüÐ uÉ×Ì® qÉåÇ MüqÉÏ 5.88-35.29% iÉMü SeÉï MüÐ aÉrÉÏ|

✦ aÉÉlÉÉåQûqÉÉï MüÐ uÉ×Ì® qÉåÇ MüqÉÏ sÉÉlÉå Måü ÍsÉL 13 uÉÉlÉxmÉÌiÉMü EmÉcÉÉUÉåÇ MüÉ ClÉ ÌuÉOíûÉå uÉ×Ì® mÉU AxÉU Måü qÉÔsrÉÉÇMülÉ
qÉåÇ LÍxÉOûÉålÉ Måü qÉÑMüÉoÉsÉå LsMüÉåWûÉsÉ E®UhÉ MüÉ MüÉÄTüÏ AxÉUSÉU mÉÉrÉÉ aÉrÉÉ|

MüOûÉD EmÉUÉliÉ mÉëoÉlkÉlÉMüOûÉD EmÉUÉliÉ mÉëoÉlkÉlÉMüOûÉD EmÉUÉliÉ mÉëoÉlkÉlÉMüOûÉD EmÉUÉliÉ mÉëoÉlkÉlÉMüOûÉD EmÉUÉliÉ mÉëoÉlkÉlÉ
✦ LMü mÉÉqÉ iÉåsÉ MüÉ NûÉåOûÉ MüÉUZÉÉlÉÉ sÉaÉÉrÉÉ aÉrÉÉ ÎeÉxÉMüÐ ˇÊqÉiÉÉ LMü OûlÉ iÉÉeÉÉ ÄTüsÉ aÉÑcNûÉåÇ mÉëÌiÉ bÉhOûÉ xÉÇvÉÉåÍkÉiÉ

MüUlÉå MüÐ Wæû| CxÉMüÐ MÑüsÉ MüÐqÉiÉ iÉÏxÉ sÉÉZÉ ÂmÉrÉå iÉMü Wæû|
✦ 10 qÉåÌOíûMü OûlÉ/bÉhOûÉ ˇÊqÉiÉÉ uÉÉsÉå iÉåsÉ MüÉUZÉÉlÉå qÉåÇ 14.39% iÉMü iÉåsÉ ÌlÉwMüwÉïhÉ AlÉÑmÉÉiÉ SeÉï ÌMürÉÉ aÉrÉÉ|
✦ iÉåsÉ iÉÉÄQû lÉOûÉåÇ Måü xÉÑZÉlÉå Måü aÉÑhÉÉåÇ MüÉ AkrÉrÉlÉ ÌMürÉÉ aÉrÉÉ AÉæU uÉ¢üiÉÉ MüÉå xjÉÉÌmÉiÉ ÌMürÉÉ aÉrÉÉ|
✦ urÉuÉxÉÉÄÌrÉMü xiÉU mÉU EmÉsÉokÉ OíåûYOûU cÉÍsÉiÉ iÉåsÉ iÉÉQû MüÐ mÉÍ¨ÉrÉÉåÇ MüÉå MüÉOûlÉå uÉÉsÉÏ qÉvÉÏlÉÉåÇ MüÉ qÉÔsrÉÉÇMülÉ ÌMürÉÉ

aÉrÉÉ| CxÉqÉåÇ qÉvÉÏlÉ MüÐ MüÉOûlÉå uÉÉsÉÏ osÉåQûÉåÇ MüÐ kÉÉU MüÉå oÉÉU-oÉÉU iÉåeÉ MüUlÉå MüÐ xÉqÉxrÉÉ Måü oÉÉUå qÉåÇ mÉiÉÉ cÉsÉÉ|
✦ iÉÉÄQû Måü UåvÉÉåÇ MüÉå ÌlÉMüÉsÉlÉå uÉÉsÉå EmÉ¢üqÉ MüÉå mÉëSvÉïlÉ Måü ÍsÉrÉå sÉaÉÉrÉÉ aÉrÉÉ|
✦ iÉÉÄQû-iÉåsÉ-MüÉUZÉÉlÉÉ Måü AuÉqÉsÉÉåÇ MüÉ pÉÉæÌiÉMü-UxÉÉrÉlÉ LuÉÇ eÉæÌuÉMü aÉÑhÉÉåÇ Måü ÍsÉL AkrÉrÉlÉ ÌMürÉÉ aÉrÉÉ|
✦ mÉÉåqÉ qÉåÇ qÉÑZrÉ ÃmÉ xÉå mÉÉrÉå eÉÉlÉå uÉÉsÉå oÉåYOûÏËUrÉÉ MüÉå AsÉaÉ ÌMürÉÉ aÉrÉÉ LuÉÇ ElÉMüÐ mÉWûcÉÉlÉ MüÐ aÉrÉÏ|
✦ mÉÉåqÉ-QûÏMåühOûU xsÉeÉ AÉkÉÉËUiÉ eÉÉlÉuÉUÉåÇ eÉæxÉå qÉNûsÉÏ, pÉåÄQû, xÉÑAU LuÉÇ pÉæxÉÉåÇ Måü oÉNûÄQûÉåÇ Måü UuÉÉlÉå Måü ÍsÉL eÉÉÇcÉåÇ

MüÐ aÉrÉÏ|
✦ mÉÉåqÉ Måü xÉåOûÍsÉÇaÉ iÉÉsÉÉoÉÉåÇ xÉå sÉÏ aÉrÉÏ xsÉeÉ xÉå eÉæuÉ-aÉæxÉ MüÉ EimÉÉSlÉ ÌMürÉÉ aÉrÉÉ| CxÉå aÉÉåoÉU xÉå oÉlÉÏ aÉæxÉ MüÐ

aÉÑhÉuÉ¨ÉÉ MüÐ AmÉåˇÊÉ erÉÉSÉ AcNûÉ mÉÉrÉÉ aÉrÉÉ|

mÉëÉå±ÉæÌaÉMüÐ WûxiÉÉliÉUhÉmÉëÉå±ÉæÌaÉMüÐ WûxiÉÉliÉUhÉmÉëÉå±ÉæÌaÉMüÐ WûxiÉÉliÉUhÉmÉëÉå±ÉæÌaÉMüÐ WûxiÉÉliÉUhÉmÉëÉå±ÉæÌaÉMüÐ WûxiÉÉliÉUhÉ
✦ 748 iÉåsÉ iÉÉÄQû sÉaÉÉlÉå uÉÉsÉå ÌMüxÉÉlÉÉåÇ qÉåÇ ÌMürÉå aÉrÉå ÌuÉiÉUhÉ mÉëpÉÉuÉ Måü AkrÉrÉlÉ qÉåÇ AxÉqÉÉlÉ ÌuÉiÉUhÉ mÉÉrÉÉ aÉrÉÉ|
✦ ÌMüxÉÉlÉÉåÇ xÉå CMüOèPåû ÌMürÉå aÉrÉå mÉëvlÉÉuÉsÉÏ LuÉÇ ¥ÉÉlÉ-AliÉU xÉå mÉëÍvÉˇÊhÉ Måü ÍsÉL AÉuÉvrÉMüiÉÉAÉåÇ MüÉ AkrÉrÉlÉ

ÌMürÉÉ aÉrÉÉ|
✦ ÌMüxÉÉlÉ Måü ZÉåiÉÉåÇ mÉU EuÉïUMüÉåÇ MüÐ AlÉÑvÉÇÍxÉiÉ qÉÉ§ÉÉ AÉæU UÉClÉÉåÍxÉUxÉ pÉ×ÇaÉ Måü ÌlÉrÉl§ÉhÉ mÉU sÉÏ eÉÉ UWûÏ eÉÉÇcÉÉåÇ MüÉå

mÉÔUÉ ÌMürÉÉ aÉrÉÉ|
✦ aÉÉåuÉÉ qÉåÇ 8-12 xÉÉsÉ iÉMü Måü iÉåsÉ oÉÉaÉÉlÉÉåÇ (85%) qÉåÇ 9  OûlÉ/WæûYOûU iÉMü iÉÉeÉÉ ÄTüsÉ aÉÑcNûÉåÇ MüÐ EmÉeÉ SeÉï MüÐ

aÉrÉÏ|
✦ mÉëÉå±ÉæÌaÉMüÐ WûxiÉÉliÉUhÉ LuÉÇ pÉÉUiÉ qÉåÇ iÉåsÉ iÉÉÄQû Måü ˇÊå§É qÉåÇ ÄTæüsÉÉuÉ mÉU oÉWÒû-ÌuÉ±É iÉUÏMüÉ AmÉlÉÉrÉÉ eÉÉ UWûÉ Wæû|
✦ iÉåsÉ iÉÉÄQû EimÉÉSlÉ mÉëÉå±ÉæÌaÉMüÐ, iÉåsÉ iÉÉÄQû qÉåÇ mÉÉækÉ-xÉÇUˇÊhÉ, iÉåsÉ iÉÉÄQû lÉxÉïUÏ mÉëoÉlkÉlÉ CirÉÉÌS  mÉU AÉrÉÉåÎeÉiÉ

mÉëÍvÉˇÊhÉ qÉåÇ 85 AÍkÉMüÉËUrÉÉåÇ lÉå pÉÉaÉ ÍsÉrÉÉ|
✦ iÉåsÉ iÉÉÄQû ZÉåiÉÏ, iÉåsÉ iÉÉÄQû qÉåÇ ÍxÉÇcÉÉD AÉæU mÉÉåwÉMü iÉiuÉÉåÇ MüÉ mÉëoÉlkÉlÉ LuÉÇ iÉåsÉ iÉÉÄQû qÉåÇ iÉÉeÉÉ ÄTüsÉ Måü aÉÑcNûÉåÇ MüÐ

MüOûÉD mÉU xÉÇxjÉÉlÉ qÉå LuÉÇ ÌMüxÉÉlÉÉåÇ Måü ZÉåiÉÉåÇ mÉU mÉëÍvÉˇÊhÉ ÍvÉÌuÉUÉåÇ MüÉ AÉrÉÉåeÉlÉ ÌMürÉÉ aÉrÉÉ|



7

EXECUTIVE SUMMARY

GENETIC ENHANCEMENT
✦ Germplasm collection was enriched with nine collections made from Little Andaman and

one from the farmer’s field having IRHO source.

✦ Characterization of African Germplasm for morphological, yield, bunch quality, physiological,
biochemical, qualitative and molecular level is in progress.

✦ Indian Dwarf Oil Palm II was characterized by poor fruit setting, thin mesocarp, small fruit, long
& thin leaflets, long rachis, producing pre-dominantly female inflorescences.

✦ A palm with mantled fruit having tenera fruit form was identified in the farmer’s field.

✦ A palm in field gene bank at Pedavegi did not have spines on leaf petiole and was referred as
Idolatrica with dura fruit form.

EVALUATION OF AFRICAN GERMPLASM
✦ At Pedavegi, Guinea Bissau (GB) accessions recorded maximum growth and highest specific

leaf weight (SLW).

✦ Zambian and Tanzanian accessions were found high yielders while number of bunches and sex
ratio were recorded more in GB accessions.  Average bunch weight was highest in Tanzanian
accessions.

✦ Two palms each from ZS 5, ZS 8 and TS 9 were found yield promising under water stress
conditions.

✦ RAPD analysis showed more uniformity among the Costa Rican palms.

✦ Crossing programme has been taken up on the improvement in dura populations, development
of promising tenera hybrids, genetics of fruit colour and sizes etc.

✦ At Nellore, maximum height and girth were recorded by GB accessions.

✦ At Adilabad, Zambian accessions were found comparatively dwarf, variation for SLW was more
among Cameroon accessions.

✦ At Palode Tanzanian accessions recorded highest FFB weight. One new pisifera palm was identified
in Tanzanian collection.

✦ At Athirappaly the sex ratio was highest in Guinea Bissau accessions.

✦ At Pedavegi two palms in Inter specific hybrid progenies have been identified with high yield.

✦ At Palode, one palm in TxT population was identified as dura dwarf.

✦ In progeny of dwarf NIFOR tenera palm, seven palms with some dwarfness have been tagged.

✦ Bulk storage studies on dura seeds have been initiated.

✦ Seed extraction method for fertile and semi fertile pisifera was standardized.

✦ Cataloguing and classification of abnormal sprouts and seedlings have been completed.

✦ At Pedavegi 26 suspected pisifera palms have been identified.

✦ At Taraka seed garden 25 more dura mother palms were selected based on yield performance.
A total of 1.65 lakh sprouts were supplied at commercial level.

✦ In evaluation of DxP Palode hybrids at Lakshmipuram, FFB weight was significant in the second
trial while the average bunch weight was significant in the third trial.
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✦ Hybrids from different sources at Pedavegi differed significantly for number of leaves, average
bunch weight. Seed characters like length, width, shell thickness, shell mass and kernel mass.

✦ Maximum bunch index was observed in IC 9C X 1001 followed by ASD Deli X Lame and
65 D X 111.

✦ At Pedavegi and Palode locations ASD Costa Rica hybrids did not differ significantly for major
yield attributes; 22 dura palms have so far been identified in Costa Rica hybrids.

✦ Pit method was found to enhance germination and seedling growth.

✦ Rhinoceros beetle infestation was higher in the Malaysian cross namely Guthrie compared to
Deli X Ghana, Deli X Nigeria and Palode.

OIL PALM MANAGEMENT
✦ Light infiltration studies in the 34 oil palm gardens (9-19 years age) in West Godavari District

indicated that the average radiation below the oil palm canopy was 13.8% of that of the above
canopy.

✦ The performance of cocoa, cinnamon, pepper and anthurium in the adult oil palm plantation in
Palode was found promising; performance of kacholam was observed poor.

✦ Run-off losses of soil and nutrients in the oil palm based cropping systems were quantified and
estimated.

✦ A total of 538 leaf and 1138 soil samples were analyzed during 2005-06

✦ Palm height was maximum in palms irrigated with drips and was on par with palms irrigated
with jets. Palm girth decreased with decreasing level of irrigation. Maximum yield and number
of bunches were recorded in palms irrigated with drips. Among irrigation levels, palms irrigated
with a IW/CPE=1 recorded maximum yield.

✦ In experiment on mixed farming, crops like banana, bottle gourd, maize, drum stick, papaya,
curry leaves, sweet potato, brinjal, radish, pumpkin, beans, tomato, and flowers like Heliconia
were raised in the interspaces of oil palm plants.

✦ Vermi-compost (3.75t) was generated using the dung and leftover material of intercrops in
three beds of 50m length.

✦ Animals like lambs were maintained to obtain subsidiary income using the different sludge as
the constituents of the feed material.

✦ Biogas was produced using palm oil sludge of the processing factory.

✦ Diurnal variations in sap flow in adult oil palm plantations indicated that the flux in xylem sap
was found closely associated with whole plant evapo-transpiration & vapour pressure deficit.

✦ Oil content and fatty acid composition from different parts of bunch and fruit was studied.

OIL PALM PEST AND DISEASE MANAGEMENT
✦ Incidence of rhinoceros beetle was observed at low levels in the surveyed areas.

✦ Incidence of leaf eating caterpillar was heavy in aged gardens of E. G. district in A.P.

✦ Incidence of rats was severe in Kuttanad (Kerala) causing more than 40% mortality.

✦ House crow and mynah in Krishna, crows and parakeets in West and East Godavari and mynah
in Vizianagaram districts were the predominant avian pests causing moderate to heavy damage.
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✦ Incidence of black slug (Laevicaulus alte) was observed on emerged sprouts causing severe
damage to the plumule and was effectively controlled by salt pellets.

✦ Incidence of sorghum shoot borer (Sesamia inferens) on seedlings was observed. Incidence of
hairy caterpillar, Dasychira mendosa was observed moderate in Kerala.

✦ Control of leaf eating caterpillar and rhinocerus beetle using microbial agent. Beauveria bassiana
was effective.

✦ Incidence of birds was observed from 130 days after the pollination of female flower and
continued till harvest.

✦ Nylon nets were found to be long lasting compared to plastic ones as the latter was ineffective
after one use. Green and violet colour fishnets were effective in the control of birds. Five nets
per acre were found optimum to make the plantation free from birds. Nets having mesh size of
5 sq cm were found to trap birds.

✦ The thermal death time for Beauveria bassiana spores was found to be 21 hours at 300C.

✦ Application of Metarhizium culture in FYMpits reduced rhinoceros incidence from 5.29 to 0.57.

✦ Application of Metarhizium anisopliae, Beauveria bassiana and Trichoderma viride did not cause
any adverse effect to earthworms when applied into the vermi-compost pits.

✦ All fungicides were found toxic to the growth of M. anisopliae; monocrotophos exhibited less
inhibition. Fertilizers were found less toxic compared to fungicides and insecticides.

✦ Commercial formulation of the product (300 kg) having both Metarhizium anisopliae and
Trichoderma viride was distributed to the farmers.

✦ At Pedavegi incidence of bud rot, stem wet rot and orange spotting was low.

✦ At Pedavegi, the Bunch End Rot incidence was more during May-June ranging from 1.56 to
11.48%. The incidence of Basal Stem Rot ranged from 0.003 to 2.08%.

✦ Reduction  in the number of leaves, stem height, length of leaves and number of leaflets were
observed in orange spotting effected palms indicating the debilitating nature of the disease.

✦ Electron microscopic studies of spear leaf tissues of orange spotting affected palms indicated
rod-shaped virus particles resembling TMV.

✦ All the isolates of Ganoderma in general degraded more oil palm tissues than that of coconut
tissues. RAPD showed three major group of 13 isolates, whereas remaining 5 isolates did not
form any cluster.

✦ Studies on antagonistic activity indicated more than 60% inhibition of Ganoderma fungus in
most of the isolates of Trichoderma under study.

✦ T. viride and T. harzianum inhibited the growth of Ganoderma isolates most effectively at 7 days
of inoculation.

✦ Eleven Trichoderma isolates were evaluated against Ganoderma sp. and the per cent inhibition
ranged from 5.88-35.29.

✦ Evaluation of 13 botanicals against Ganoderma sp. under in vitro conditions indicated that
alcohol extracts showed more inhibition followed by Acetone extracts.

Executive Summary
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OIL PALM POST HARVEST TECHNOLOGY
✦ A mini palm oil mill with a capacity to process one MT of FFB per hour is assembled. The total

cost of the mill has estimated to be Rs.30 lakhs.

✦ One time observation of Oil Extraction Ratio revealed 14.39% in 10MT/hr capacity mill under
study and 15.7% in the 1MT/hr capacity mill in the two mills of Karnataka.

✦ A study on understanding drying characteristics of Oil Palm nuts was taken up and drying
curves have been established.

✦ Evaluation of various commercially available models of tractor mounted oil palm frond shredders
was conducted. The major problem encountered was poor sharpness of blades resulting in
frequent dismantling and sharpening of the blades.

✦ A pilot plant on Palm Fibre Extraction was established for demonstrating the technology.

✦ Physicochemical and Biological characterization of Palm Oil Mill Effluent was carried out.

✦ The predominant bacteria from POME were isolated and identified.

✦ POME decanter sludge based animal feed trials were undertaken on fish, ram lambs, weaned
piglets and buffalo calves.

✦ Biogas yield of sludge collected from POME settling ponds was found  superior to cow dung.

SOCIAL SCIENCES
✦ Diffusion effect studied with a sample of 748 oil palm growers indicated an unequal distribution.

✦ The training needs were assessed through knowledge gaps as well as farmers requirement
through open ended questionnaire.

✦ Field trials on adoption of recommended dose of fertilizers and control of Rhinoceros beetle in
Oil Palm were completed.

✦ Grower-wise information collected from Goa indicated that majority of the farmers (85%)
having oil palm plantations of (8-12 years) obtained FFB yield upto 9 MT/ha.

✦ Multidisciplinary approaches for transfer of technology and area expansion in relation to oil
palm development in India is being followed.

✦ A total of 85 officers participated in training programmes on Oil Palm Production Technology,
Plant Protection in Oil Palm, Nursery Management in Oil Palm and Oil Palm Cultivation.

✦ Nineteen one-day On-Campus and 14 one-day On-Farm training programmes on “Oil Palm
Cultivation”, 4 one-day On-Campus and 6 On-Farm training programmes on “Irrigation and
nutrient management in oil palm” and eleven one day training programmes on “Harvesting of
Fresh Fruit Bunches” at farmers’ plantations were organised for 2418 farmers.

✦ At NRCOP-RS, Palode six one-day training programmes were organised for students in which
338 students from different colleges/ schools participated.
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3. INTRODUCTION

The National Research Centre for Oil Palm is a pioneer institute established under the aegis of
Indian Council of Agricultural Research (ICAR) at Pedavegi, West Godavari District of Andhra Pradesh
on 19th February’ 1995. The Centre is 13 Km away from Eluru, which is the district headquarter of
West Godavari. The then CPCRI (Regional Centre), Palode was merged with NRCOP in April,1999
with a view to unifying oil palm research. The Regional Station Palode is 35 Km away from
Thiruvananthapuram, Kerala on Thiruvananthapuram - Schenottah route. NRCOP serves as a Centre
of Excellence for conducting and coordinating research on Oil Palm in the fields of germplasm
collection and conservation; genetic improvement, production, protection, post-harvest aspects and
dissemination of knowledge through transfer of technology.

3.1. MANDATE

● To conduct mission oriented research on all aspects of Oil Palm with an objective to improve
the productivity and quality

● To serve as national repository for Oil Palm germplasm and clearing house for all research
information on Oil Palm and coordinate national research project

● To act as center for training in research methodology and technology of Oil Palm

● To generate nucleus planting material

● To collaborate with national and international agencies in achieving the above
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HEAD PLAN                       NON-PLAN
BE 2005-06 RE 2005-06 Expenditure RE 2005-06 Expenditure

Establishment 8.00 0.20 0.20 120.00 112.99
TA 5.00 3.50 3.50 3.60 3.58
Equipment 125.00 17.70 94.30 106.00 99.84
Works 69.00 69.00 53.46 19.90 27.54
Others 3.00 1.60 1.54 1.50 -
Total 210.00 192.00 153.00 251.00 243.95

3.3.  Financial Outlay (2005-06)

3.4.  Externally Funded Schemes (2005-06)

S. Name of the Scheme Project Opening Funds Expenditure Closing
No. Balance as on Received during Balance as on

01.04.2005 during 05-06 2005-06 31.03.2006

ISOPOM funded schemes
1. G x E scheme 65,229 11,52,000 6,83,146 5,34,083
2. Strengthening of Training on Oil Palm 4,22,471 5,76,000 3,00,501 6,97,970
3. Establishment of Leaf Analysis Lab 2,09,147 2,88,000 1,39,617 3,57,530
4. Strengthening of Oil Palm seed gardens       0 3,94,000 3,11,943 82,057

AP Cess fund Schemes
5. Utilization and recycling of 6,26,564 4,19,760 7,00,986 3,45,338

Palm Oil Mill Effluent (POME)
6. Acceleration of Germination of 5,07,935 4,60,000 6,18,591 3,49,344

Hybrid seeds
7. Wilt of Crops with special reference to 1,77,054 0 2,19,360 (-)42,306

cultural, morphological and molecular
characterization and pathogenic
variability of isolates in India

8. Oil Palm Information System 1,26,899 - - 1,26,899
9. NATP-IVLP (upto December’ 2005) 4,85,739 31,341 45,558 -

R Deposit Schemes
10. Oil Palm Seed Garden, Rajahmundry (A.P.) 2,16,733 3,51,800 1,88,166 3,80,367
11. Oil Palm Seed Garden, Taraka (Karnataka) 1,12,481 2,11,800 1,73,459 1,50,822
12. Research-cum-development project on 4,45,027 14,57,000 14,04,775 4,97,252

oil palm in Karnataka
13. OPDP, Karnataka Consultancy Fund - 1,85,867 1,62,653 23,214
14. OPDP, Goa - 9,260 - 9,260
15. RF Scheme on Indigenous hybrid - 60,81,568 38,40,723 1,50,45,114

seed production in oil palm

3.5.  STAFF POSITION :
The Centre is having more vacancies in the scientific cadre.  The filling up of the scientific positions is

essential to tackle the research priorities of oil palm, which is a newly introduced crop.

Grade Sanctioned Filled Vacant

RMP 1 1 -
Scientific 22 12 10
Technical 18 17 1
Administration 13 13 -
Supporting 30 28 2

Total 84 71 13
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Collection of germplasm: Six accessions were
collected in Nigerian plantation planted during
1975-76 at Hut Bay in Little Andaman. In these
four were teneras, one was dura and one pisifera.
The pisifera palm had virescence fruit colour. Two
selections were made in IRHO plantation planted
during 1982 based on yield, mesocarp and shell
thickness. One dura collection was made from
Baratang (North Andaman) from palms near the
creek shore. Seed was collected from the farmer’s
field in Mandya (Mysore) which had planting
material from IRHO source producing mostly
female inflorescences.

Identification of palm with mantled fruit:
A palm with mantled fruit having tenera fruit form
was identified in the farmer’s field at
Makkinavarigudem village (Mandal-T. Narsapuram,
West Godavari district in A.P. The palm was
yielding only female inflorescences. The bunches
were taken up for characterization and
regeneration.

Characterization of African Germplasm:
The germplasm accessions collected from African
countries like Cameroon, Tanzania, Guinea Bissau
and Zambia are being characterized for various
morphological, yield, bunch quality, physiological,
biochemical and qualitative characteristics.
Variations for mesocarp content, fruit size, fruit
testa colour, size of bunch and other characters
have been recorded. The Indian Dwarf Oil Palm
Germplasm II is being characterized; interestingly
this palm is producing two inflorescences per leaf
axis.

Characterization of Indian Dwarf
Oil Palm II: The dwarf palm identified in Guinea
Bissau accession (GB-21/310) is being
characterized and evaluated for biometrical
characters. The palm is characterized by poor fruit
setting (2.42 – 40.68%), thin mesocarp, small fruit,
long & thin leaflets, long rachis, producing pre-
dominantly female inflorescences. The seeds of
the palm did not germinate and get desiccated
even under lab condition during incubation.

Identification of thornless palm: This was
identified from the field gene bank at Pedavegi.
This palm is having intermediate character of
fused leaves, large frond base and short and less
thorns referred as Idolatrica 1 with dura fruit
form. The fruits are of big size with large kernel;
the fruit set was recorded low (1.3 - 2.7%). Open
pollinated seeds were successfully regenerated
through de-operculation method and seedlings
are maintained in the primary nursery.

EVALUATION

Evaluation of Pune and Little Andamans
accessions: The germplasm accessions of Pune
and Little Andaman are being monitored in field;
the observations on precocity, leaf production
and height have been recorded. The ablation
(process of removal of inflorescences) is being
followed.

Performance of African Germplasm
Accessions: The African accessions are being
screened for water stress conditions at six
locations viz., Pedavegi, Nellore and Adilabad
(Andhra Pradesh), Mohitnagar (West Bengal), and
Palode and PCKL (Kerala).

Performance at NRCOP, Pedavegi: The
evaluation at this centre is being done in two
trials- replicated and observational. In replicated
trial, the screening is being done at two moisture
regimes; irrigated (IW/CPE ratio=1.0) and stress
(IW/ CPE ratio=0.5) environments.

Morphological and yield characters: Under
water stress conditions Guinea Bissau (GB)
accessions recorded maximum growth with an
average stem height of 2.17m; the girth at collar
was recorded at par in all the sources. Differences
in number of leaves and sex ratio were also non
significant. The specific leaf weight (SLW) was
highest in Zambian accessions like the previous
year reflecting its high water use efficiency.
Zambian and Tanzanian accessions were highest
yielders while number of bunches were more in
GB accessions.  Under irrigated conditions stem

OIL PALM GENETIC RESOURCES
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height was, in general, more (2.36m) in GB
accessions and lowest (1.51m) in Zambian
material. Maximum sex ratio (0.57) was recorded
by GB. The highest total bunch weight (68.2kg)
was recorded in Tanzanian accessions followed
by Zambian ones (60.9Kg). The average bunch
weight was highest in Tanzanian accessions
(10.1Kg). The highest FFB yield was recorded in
TS 9 (86.5kg) followed by ZS 3 (76.7Kg).Two
palms each from ZS 5, ZS 8 & TS 9 have been
identified as the highest yielders under water
stress conditions. Bunch analysis is in progress.

Physiological characters: In irrigated palms,
highest stomatal frequency was observed in ZS-
3 followed by ZS-2, ZS-8 and ZS-5 which didn’t
significantly among them. The highest epidermal
frequency was observed in ZS-3 and ZS-5,
significantly differed from that of other
germplasm. Stomatal Index ranged from 43.42
to 67.14. The maximum stomatal Index was
observed in ZS-8 followed by ZS-2, ZS-5, GB-22
and ZS-3 which didn’t significantly differ among
them. Maximum number of stomatal plastids were
observed in GB-2, which differed significantly
from that of other germplasm. Maximum guard
cell length was observed in ZS-1, GB-25 and ZS-
5 which were not significant among them.
Stomatal pore area ranged from 4.59 to 16.52.
Maximum pore area was observed in ZS-3 which
was significantly different from other germplasm.
Maximum transpiration rate was observed in ZS-
8 and ZS-2 which were significantly different from
other germplasm. Highest leaf temperature was
observed in ZS-5, ZS-2 and TS-9, which were not
significant. Maximum stomatal conductance was
observed in ZS-5 followed by ZS-2. Stomatal
conductance showed less variability (0.01 to 0.15).
Maximum photosynthetic rate was observed in
TS-9 followed by ZS-5, which didn’t significantly
differ with each other but significantly differed
from that of the other germplasm. The
photosynthetic water use efficiency was more in
ZS-5 and ZS-1 followed by TS-9. Significant
variation in leaf water potential was observed
and it ranged from -6.40 to -2.07 Mpa. Maximum
Leaf water potential was observed in GB-21

followed by ZS-3 and ZS-1, which didn’t differ
significantly among them.

In the stressed palms, the highest stomatal
frequency was observed in TS-11. Epidermal
frequency ranged from 197.10 to 318.84. The
maximum epidermal frequency was observed in
TS-11 followed by TS-9, ZS-3 and ZS-5. Highest
stomatal Index was observed in GB-22 and ZS-2
followed by GB-22, ZS-5, More plastids were
observed in ZS-8, which significantly differed from
that of the other germplasm.  The guard cell length
was maximum in TS-9 followed by ZS-8 and ZS-
2 which didn’t differ significantly among them.
Maximum stomatal pore area was observed in
ZS-3, TS-9 and by ZS-8. The maximum
transpiration rate was observed in TS-11 followed
by ZS-5, GB-21, ZS-2 and ZS-8 which didn’t differ
significantly among them. The maximum leaf
temperature was observed in GB-22 followed
by GB-21 and TS-9. Maximum stomatal
conductance was observed in ZS-2 and ZS-8,
which didn’t significantly differ with each other.
Highest photosynthetic rate was observed in ZS-
1, which was significantly different from that of
other germplasm. ZS-1 recorded the maximum
water use efficiency, which differed significantly
from that of other germplasm. The highest leaf
water potential was observed in ZS-8 followed
by ZS-1 and ZS-5.

Biochemical characters : Proline, soluble
protein, total carbohydrate and phenol content
in the leaves did not show any difference between
stressed and fully irrigated palms in any of the
genotypes. However, the variation was observed
between the genotypes. In case of soluble
carbohydrate and peroxidase activity, the
differences between stressed and fully irrigated
palms were observed in a few genotypes
(Fig 1-2).

Fruit and seed descriptor analysis: The
african dura accessions were characterised for
length of seed, width of seed, thickness of shell,
shell mass, kernel mass and kernel oil (Table 1).
Seeds of Cameroon accessions were smallest in
size.
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Fig.2. Effect of Water Stress on Peroxidase activity

Fig. 1. Effect of Water Stress on Soluble Carbohydrate

Table 1. Seed descriptor analysis for different African dura genotypes

Source Seed length Seed width Thickness of Shell weight Single Kernel
(cm) (cm) the shell (cm) /seed (g) weight per seed (g)

Guinea Bissau 3.05 5.11 0.57 1.72 0.90
Zambia 3.31 5.57 0.61 2.61 1.02
Tanzania 3.19 5.39 1.26 2.15 0.97
Cameroon 2.91 4.66 0.65 1.76 0.77

Fig. 3. Dendrogram showing cluster analysis
result with 6 accessions of oil palm (1st set)
from different countries

Molecular studies: RAPD analysis of first set
of germplasm (GB-22/311 -  ZS 8 - TZ 9 - CA 13
- 240D x 281D - and 98C x 254 D was completed.
The preliminary analysis showed that the each
genotype formed a separate cluster. Uniformity
among the Costa Rican palms was more (Fig 3).

Molecular characterization including
biochemical analysis, isozyme analysis and DNA
fingerprinting of second set of germplasm is in
progress.

Biochemical parameters were on par in the
Palode and Costa Rican materials, when they were
compared with African genotypes. Soluble and to-
tal carbohydrates were highest in these two
genotypes (Fig 4-5). RAPD analysis showed sepa-
rate cluster for each genotypes. Genetic diver-

Fig. 5. Total carbohydrate in the leaf of oil palm
from different accessions

Fig. 4. Soluble carbohydrate in the leaf of oil
palm from different accessions
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Acces. En.  P.No.      2002-03          2003-04          2004-05             2005-06         Cumulative

 BN BW BN BW BN BW BN BW BN BW

ZS 2 I 257 1.0 5.0 4.0 24.0 13.0 145.0 12.0 186.1 30.0 360.1
ZS 8 S 60 20.0 78.0 6.0 30.0 15.0 142.0 9.0 108.6 50.0 358.6
ZS 5 I 37 8.0 25.0 9.0 43.0 20.0 165.0 11.0 114.7 48.0 347.7
ZS 2 I 209 10.0 30.0 13.0 68.5 20.0 169.0 8.0 79.0 51.0 346.5
TS 9 I 260 8.0 33.0 10.0 58.5 12.0 80.0 18.0 163.3 48.0 334.8
ZS 1 I 44 12.0 39.0 9.0 41.5 24.0 166.0 10.0 84.9 55.0 331.4
ZS 2 I 85 14.0 38.0 11.0 58.0 21.0 153.0 7.0 76.4 53.0 325.4
TS 9 I 258 13.0 27.0 10.0 57.5 15.0 110.0 15.0 128.0 53.0 322.5
ZS 1 I 45 7.0 21.0 17.0 83.0 25.0 146.0 8.0 69.4 57.0 319.4
ZS 3 I 100 5.0 14.0 11.0 88.0 16.0 121.0 11.0 91.7 43.0 314.7
ZS 5 I 35 6.0 25.0 10.0 64.5 19.0 121.0 9.0 103.1 44.0 313.6
ZS 3 I 206 14.0 57.0 7.0 43.0 10.0 101.0 11.0 110.8 42.0 311.8
ZS 2 I 208 13.0 40.0 8.0 46.0 17.0 129.0 9.0 96.4 47.0 311.4
ZS 8 S 61 7.0 24.0 4.0 22.0 15.0 133.0 13.0 125.1 39.0 304.1
ZS 3 I 99 2.0 10.0 11.0 36.0 17.0 157.0 10.0 101.0 40.0 304.0
 ZS 3 I 204 9.0 44.0 9.0 61.0 15.0 123.0 8.0 71.0 41.0 299.0
TS 9 S 276 14.0 51.0 10.0 28.5 17.0 150.0 10.0 69.0 51.0 298.5
ZS 5 S 66 6.0 19.0 5.0 18.0 22.0 182.0 9.0 78.8 42.0 297.8
ZS 5 S 230 5.0 17.0 4.0 25.0 10.0 78.0 16.0 174.0 35.0 294.0
TS 9 S 275 4.0 15.0 9.0 51.5 8.0 72.5 13.0 154.0 34.0 293.0

     En= Environment; I= Irrigated;  S= Stress;  BN= No. of bunches;  BW= Bunch Weight (Kg)

Table 2. Top yielding palms (cumulative yield over past four years) under irrigated and
stress environments at Pedavegi, A.P.

sity study using STMS marker has been initiated.

Hybridization: With a view to improve dura
populations, develop promising tenera hybrids
and to study on genetics of fruit colour and sizes
etc., crossing programme has been initiated.

Observational Trial : African accessions are
being evaluated under water stress conditions
(IW/CPE ratio=0.5). Mean height of Cameroon
accessions was lowest while the Zambian
accessions were of medium height. The average
FFB weight of Tanzanian accessions was highest
(79.3kg/palm/year) with high standard deviation
suggesting availability of variation in this material.

Evaluation at Nellore (A.P.): The accessions
are being evaluated under water stress
conditions. Significant variation was observed for

all the characters studied. Maximum height
(1.04m) and girth at collar (2.26m) were recorded
by GB accessions which also had small leaves
(mean Rachis length = 2.65m) when compared
with others. Zambian accessions recorded lowest
sex ratio but had large variations among the
accessions were observed for this trait. The
highest sex ratio was recorded in ZS 9 accession.
The specific leaf weight was maximum in Zambian
accessions implying their tolerance towards
water stress. ZS 7 had the highest SLW (1.75kg)
followed by ZS 2 (1.25kg).

Evaluation at Adilabad (A.P.): Zambian
accessions were found comparatively dwarf as
reported last year. The highest SLW was recorded
in ZS 6 (1.98Kg) followed by TS 5 (1.59Kg). In
the observational trial involving Cameroon
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Accession Stem Stem No. of Sex No. of Bunch Specific
height girth leaves ratio bunches yield leaf weight

(m) (m) (kg) (kg)

Cameroon (5) M 1.63 2.95 25.3 0.27 4.9 36.2 0.67
 CD(±) 0.44 0.56 2.71 0.65 3.8 30.5 0.34
Guinea Bissau (13) M 2.55 2.92 24.6 0.44 9.5 49.4 0.48
 CD(±) 0.52 0.19 1.63 0.45 3.7 19.2 0.08
Tanzania (7) M 2.11 2.95 24.7 0.39 7.9 79.3 0.53
 CD(±) 0.20 0.27 1.73 0.58 1.1 18.4 0.23
Zambia (6) M 1.67 2.75 24.7 0.38 8.0 66.7 0.50
 CD(±) 0.34 0.22 1.91 0.46 2.5 29.5 0.27
Bulk Palms (32) M 1.35 2.78 23.8 0.42 6.2 39.5 0.62
 CD(±) 0.15 0.15 1.02 0.49 1.8 12.7 0.10

Table 3. Evaluation of African accessions for water stress tolerance in Observational
trial at Pedavegi, A.P.

S . No. Accessions No. of Sex Palm Height SLW
leaves ratio height (m) increment

(m/palm/y)

1 GB-2/298 14.3 0.19 0.71 0.26 1.12

2 GB-10/306 15.5 0.19 0.96 0.26 1.21

3 GB-21/310 14.6 0.21 0.96 0.29 1.33

4 GB-5/310 14.8 0.21 0.92 0.31 1.34

Mean 14.8 0.20 0.89 0.28 1.25

5 ZS-3 15.1 0.14 0.81 0.31 1.19

6 ZS 6 15.3 0.27 0.79 0.29 0.96

7 ZS6 14.8 0.26 0.82 0.32 1.61

Mean 15.1 0.22 0.81 0.31 1.25

8 TS 5 15.0 0.12 0.92 0.31 1.59

9 TS 8 15.3 0.16 0.88 0.28 1.13

Mean 15.2 0.14 0.90 0.30 1.36

SD (+) 0.36 0.05 0.08 0.02 0.19

Table 4.  Evaluation of germplasm at ITDA Farm, Jambuga, Adilabad, A.P.
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S. Source                         Palode                       Athirappaly
No. No. of Bunches FFB weight (kg) Leaves Sex Ratio

1. Guinea Bissau 13.8 54.7 28.6 0.65
2. Cameroon 10.6 43.1 28.6 0.39
3. Tanzania 11.1 65.1 28.0 0.37
4. Zambia 9.8 43.4 28.2 0.48

Table 5. Evaluation of stress tolerant germplasm under rainfed conditions at Palode
and Athirappaly (Kerala)

accessions, it was observed that there was more
production of female inflorescences in CA 3, CA
6, CA 7, CA 11, CA 10 & CA 16; the individual
palms could be selected in these accessions for
future utilization in breeding programmes. The
variation for SLW ranged from 0.91 (CA 1) to
0.43 (CA 7) with standard deviation of 0.13,
indicating variability available in these accessions
for this trait.

Evaluation at Palode (Kerala):  The evaluation
is under rainfed conditions. Tanzanian accessions
recorded highest FFB weight (65.1kg) when

compared with other accessions. The highest
number of bunches were produced by Guinea
Bissau accessions followed by Tanzanian
accessions.

Evaluation at Athirappaly (Kerala): The
evaluation is under rainfed conditions. Maximum
number of male and female inflorescences (11.34)
was produced by Zambian accessions and
minimum by Tanzanian accessions. The sex ration
was the highest in Guinea Bissau (0.645)
accessions followed by Zambian accessions
(0.478).
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EVALUATION OF INTER-SPECIFIC
HYBRIDS: Inter-specific hybrid (E. guineensis x
E. oleifera) progenies are being evaluated for
vegetative and yield traits at Pedavegi and Palode.

At Pedavegi : In I1 one palm was found high
yielder (157kg) with good number of bunches
(8.0) and medium bunch weight (19.36kg). The
bunch index was 0.38. In I 2 also one palm was
found high yielder (123.7kg), with medium bunch
size (17.7kg) and BI (0.24). Two palms in I2 cross
were having moderate height increment (0.42-
0.45 m/Year) and yield about 90-100kg per year,
which needs be confirmed in the coming years
so that back crossing programme could be
planned. Bunch analysis was carried out on
individual palms. There was significant variation
among palms within a IS cross for % sterility, seed
size, % mesocarp content, Sex ratio, frequency of
production of hermaphrodite inflorescences etc.

At Palode :  In a single bunch of an interspecific
hybrid two types of fruits were observed, one
was round, big and dura type and the other was
elongated without seeds. The fatty acid
composition of 13 interspecific hybrid palms from
Palode was analysed by Gas liquid
chromatography. Average oleic acid content (also
TUFA content) was higher in the progenies of
261D X E.o-11 crosses than that of  260 D X
E.o-13. Open (E.o -10) progeny was found
superior among the interspecific hybrids studied
so far. Palm No. E.o - 11 was found better in
terms of FAC than that of E.o-13, proving

heritability of the oil quality, however entire
progeny needs to be analysed. Bunch analysis of
the 23 mother oleifera palms at Palode has been
started.

IDENTIFICATION OF NEW SOURCE
FOR DWARFNESS: One palm in TxT
population at Palode (Palm number 151) was
identified dwarf. The fruit was having thick shell
and was categorized as dura. The palm is yield
promising (Table 6) and short stature (almost
three times lesser than other surrounding palms).
This palm could be more crucial as a source gene
for dwarfness.

PERFORMANCE OF PROGENY OF
DWARF TENERA PALM: The progeny of
dwarf tenera palm identified in the NIFOR
collection at Palode was evaluated for height in
field. Seven palms with comparatively dwarfness
have been tagged which would be further be
monitored for dwarfness.

OIL PALM SEED GARDENS (OPSG)

Standardization of Seed Extraction and
Germination Technique in Pisifera : Seed
extraction method for fertile and semi fertile
pisifera was standardized. Fresh fruits were
collected and mesocarp was removed manually
and soaked in water for two days. There after
seeds were thoroughly cleaned and treated with
0.1 % bavistin for 5 minutes and surface dried.
Operculum was removed with the help of
sterilized blade and again treated with fungicide.

Palm No. Stem Stem Rachis No. of Leaflet Leaflet Petiole Petiole Petiole
height girth length leaflets length width length width depth

(m) (m) (m) (cm) (cm) (m) (cm) (cm)

150 (Pisifera) 4.09 2.25 7.80 320 90.6 5.7 1.80 8.0 11.0
151 (dura) 1.56 2.27 6.89 324 89.0 4.8 1.36 10.2 15.0
152 (Pisifera) 4.70 2.20 7.50 348 160.0 5.8 1.20 9.0 15.0
138 (Pisifera) 4.57 3.55 7.40 364 110.0 6.0 1.00 10.5 18.0
139 (Tenera) 3.50 2.94 7.44 312 1.6 5.4 1.20 8.0 15.0

Table 6. Morphological characters Dwarf palm (151) and its adjacent palms

OIL PALM BREEDING
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The seeds were then kept at 220C in airtight
polythene bags for germination. Seed extraction
from fruits was also standardized using Sulphuric
Acid (40%). Hand Removal of mesocarp and
soaking the seeds with adhering mesocarp in the
distilled water for one week gave high recovery
of seeds without any injury.

CLASSIFICATION OF ABNORMAL
SPROUTS : The oil palm seed abnormalities
was broadly classified into three groups namely,
Root,  shoot and shoot and root abnormalities.

Root abnormalities

R1-roots crossing each other in a doubleton
sprout.

R2-stunted root, no main root, with only
adventitious roots

R3-bulged root, curved upward

R4 - Retarted root growth after radicle and
plumule differentiation

R5-Stunted root growth

Shoot abnormalities

S1 - Twisted and curved shoot

S2 - Pale colour of plumule

S3 - Shoot Base become bulged and growth
stunted

S4 -Twisted hooked and bent towards the seed.
Pale coloured plumule develops into grassy leaf
like form.

S5-Plumule splitted, curved, stunted growth, no
root formation

S6-Only root development and plumule totally
absent .

Root and shoot abnormalities

RS1 - Plumule splitted into two and curved

RS2 - Roots growing upwards instead of
downwards and plumule become stunted, twisted
and hooked.

RS3 - Weak plumule and root curved upwards

RS4 - Bented and thick root, stout and stunted
shoot

RS5 - Root curved upward, bended shoot

RS6- Plumule divided into two and inverted ‘T’
shaped growth

RS7- Stunted shoot, root thick and grows upward

RS- Both plumule and radicle stunted

RS9- Bulged shoot base and no main root only
adventitious roots

REGENERATION OF SELECTED
MOTHER PALMS: Two palms having good
bunches and FFB yield were selfed and sprouts
are in the primary nursery. Twelve pisifera palms
from Lakshmipuram and 20 from Pedavegi seed
gardens were regenerated and raised in Pedavegi
nursery.

OPSG, NRCOP-RS, PALODE:

Fruit typing :  The segregation ratio of Dura
(36): Tenera (75): Pisifera (26) was confirmed so
far in TxT crosses. Wide variation was observed
in the progeny for fruit characters and
morphology. Palm No. 134 is a tenera with very
thin shell. Interestingly Palm No.151 has been
identified as dwarf dura palm.

Selection of Dura Mother palms: Five-year
yield data were tabulated for the selection of
more mother palms for strengthening hybrid seed
production.

Pisifera Identification from African
Germplasm: One new pisifera palm was
identified from the Tanzanian collection. (Palm
No.65) which was found to be sterile.

Pollen germination studies : Pollen
germination studies were initiated among E.
guineensis, E. oleifera and Interspecific hybrids for
standardizing pollen storage technique without
affecting germination.

OPSG, NRCOP, PEDAVEGI:

Evaluation of dura populations: Data on
morphological, phenological & yield related
characters were recorded on three Palode Dura
crosses. Palms with high FFB have been selected
and are being utilised in crossing programme.

Evaluation of TxT population: Data on
morphological, phenological & yield related
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characters were recorded. Fruit typing was done;
A segregating ratio of dura (28): pisifera: tenera
was was recorded till date.  Selection of pisifera
palms was conducted utilizing bunch, fruit and
seed set characters. A total number of 26
suspected pisifera palms are recorded. Based on
seed and kernel characters Palm No 44 has been
confirmed as fertile Pisifera. The variation in
kernel in the pisifera is presented in the Fig.6&7.

Oil Palm Breeding

Parameters Seed Sizes Shell Days to Initiate Germination Abnormality
Thickness (mm) germination (%) (%)

Big size Minimum 0.42 7.70 15.83 5.60
Maximum 0.93 20.30 78.57 23.10

Small size Minimum 0.35 8.00 9.03 3.47
Maximum 1.01 18.00 68.67 28.07

CD() Size (S) 0.00 0.4 0.46 0.56
Hybrid (H) 0.01 1.2 1.52 1.86
S X H 0.02 1.6 2.15 2.63

Table 9. Shell thickness and germination behaviour of big and small seeds recorded in
22 hybrids at OPSG. Rajahmundry

OPSG, RAJAHMUNDRY :

DXP seed germination behaviour:  Influence
of seed size  on germination and initial seedling
growth within and among hybrid combinations
was investigated. Twenty two Dura x Pisifera
hybrids had significant differences for shell
thickness (Table 9). Seed size was positively
correlated with germination and related
parameters. Big seeds of the majority of the
combinations tested put forth early germination
and produced more vigorous seedlings (high leaf
production, fresh and dry mass). Among 22
hybrids tested, hybrid 1140 x 2277 showed
maximum difference between big and small for
length and circumference. Minimum length was
observed in 519 x 2326 for small seeds. Same
trend were observed for circumference.
Maximum difference for shell thickness between
both sizes was noticed in 512 x 2277. Other
hybrids which showed higher values for shell
thickness were1022 x 2277, 111 x 2326, 1022x
2277. Contrary to general belief, small seeds of
1085 x 2310 have recorded maximum shell
thickness. Seedling from small seeds produced
low shoot and root length and dry weights among
all the hybrids. Large seeds from majority of the
hybrids produced two leaves after two months
where as small size seeds could produce only
less than two leaves in majority of the
combination with some exceptions (Table 10).

Bunch analysis of suspected pisifera palms:
The suspected pisiferas of 38 palms were analyzed
for fertility, fruit, seed and other characters. The

Fig. 6. Cross section of fertile Pisifera at OPSG,
Pedavegi

Fig. 7. Seed and kernel of Cross section of
fertile Pisifera at OPSG, Pedavegi
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Parameters  Seed Seedling growth Fresh and dry weight of seedlings

Size Root Shoot No of Fresh wt. Fresh wt. Shoot Root
length length leaves of Shoot of Root dry wt. Dry wt.
(cm) (cm) (g) (g) (g) (g)

Big size Min 11.66 12.21 1.72 0.43 0.17 0.10 0.07
Max 19.51 19.40 2.15 0.93 0.30 1.14 0.95
Mean 15.34 16.03 1.94 0.70 0.24 0.19 0.14
SD 1.90 1.90 0.12 0.15 0.04 0.21 0.18

Small size Min 9.80 9.68 1.33 0.30 0.13 0.10 0.04
Max 16.46 18.68 2.00 0.82 0.31 0.22 0.14
Mean 13.96 14.10 1.79 0.53 0.22 0.12 0.07
SD 1.97 2.44 0.21 0.12 0.05 0.02 0.02

Table 10. Initial growth, fresh and dry weight of seedlings from big and small seeds in
hybrids at OPSG, Rajahmundry.

variation for characteristics namely, fully formed
fruits, sterile fruit/bunch, % seed set , fruits with
kernel, % seed with embryo and single fruit weight
for the selected Pisifera were recorded which
formed tha basis for their selection (Table 11).

OPSG, TARAKA :

The seed production was initiated last year and
was found satisfactory. Twenty five more dura

mother palms were selected based on yield
performance. The FFB yield of the first year (1999)
had positive and significant association with
current year yield (2005). However, no definite
conclusion could be drawn as yields of all years
have to be taken into consideration.

During 2004-05 a total of about 1.65 lakh
sprouts were supplied at commercial level. In all

Characters 1821 1988 2016 2037 2038 2252 2277 2326 2299 2310 2504 2528

Fully formed 23.2 31.8 36.4 46.8 19.9 17.6 32.0 24.9 5.6 2.4 3.2 2.8
fruits/Bunch
Sterile 9.5 18.9 4.8 6.5 21.0 17.5 15.1 10.6 1.8 22.0 2.6 12.3
fruits/Bunch
Fully formed 30.8 62.7 69.4 65.0 25.4 24.2 40.5 49.8 68.7 3.5 19.5 45.8
Fruit set %
Sterile 55.2 37.3 30.6 42.0 74.6 78.1 59.5 50.2 31.3 96.5 80.5 54.2
fruit set %
Seed (kernel) 7.2 0.0 32.3 46.2 0.0 0.0 0.7 0.0 18.6 1.7 12.9 25.8
set %
Seed 4.3 0.0 29.1 32.4 0.0 0.0 0.5 0.0 3.0 1.0 2.5 2.0
(kernel)/Bunch
% Seed 1.3 0.0 3.6 5.5 0.0 0.0 0.1 0.0 0.0 0.2 1.4 0.0
with embryo
Wt of bunch 11.7 14.0 11.3 9.3 12.0 14.3 5.6 11.0 12.0 5.0 8.0 8.0
(kg)
Avg. wt of 3.9 5.0 2.8 4.4 3.3 2.4 5.2 4.1 3.5 1.9 3.3 2.7
fruit (g.)

Table 11. Characterization of pisifera palms at OPSG,  Rajahmundry (A.P.)
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77 dura and 9 pisifera palms were being utilized
in the seed production. In addition, 25 dura and
two pisifera palms have been selected for seed
production. DxP progenies are performing well
in nursery as maintained at Shimoga.

OPSG, LAKSHMIPURAM :

DXP germination behaviour:  Evaluation of
16DXP combinations for germination behaviour
indicated significant differences in % germination
(Table 12). Mean germination was 73.3%. The
hybrid 141Dx 90P took  six days to initiate
germination while 223D x 484P took 18 days;
the former cross achieved 99.5 % germination
while 83 x 132 recorded lowest (40%)
germination.

Bunch analysis: To confirm the selection of
sterile pisifera bunches from 34 pisifera palms
were analysed for seed set and % seed with
embryo and other characters per cent seed with
embryo was high in Palms number 141, 94, 32,
46, 57,169,446 and 149 has high per cent seed
with embryo (73.20). Seed set was high in Palm
numbers viz., 48, 209, 189, 362, 183, 273, 446,
155,197, 201and 218.

Germination behaviour of pisifera : Ten
pisifera palms viz., 141(294x323) 53(294x323)
57(294x323169 (648x65) 368(763x323)
133(294x323) 102(294x323) 390(763x323)
218(648x65)and 103(294x323) were subjected
for observations on germination behaviour. The
results revealed that palm numbers 310 and 141
showed maximum germination (Fig. 8).

EVALUATION OF DXP PROGENIES

DxP Progenies of Palode origin at
Lakshmipuram: DxP progenies of Palode are
being evaluated at Lakshmipuram in three
separate trials each with 14 DxP progenies. Data
on biometrical, phenological and yield were
recorded; FFB weight/ palm was significant in the
second trial only while the average bunch weight
was significant in third trial.

DxP Progenies of Lakshmipuram at
Pedavegi: The trial consists of 16 DxP progenies
of Lakshmipuram. The crop is three years old and
observations on leaf production and number of
inflorescences are being recorded; progenies with
early flowering (precocity) have been tagged.

DxP Hybrids from different sources at
Pedavegi: Eleven hybrids (four each from ASD
Costa Rica and Palode, two from Ivory Coast
and one from Papua New Guinea) are being
evaluated for differences in yield, morphological
and physiological characters.

Morphological parameters: Hybrids differed
significantly for number of leaves and average
bunch weight (ABW).  Variation for ABW ranged
from 16.2Kg (Deli x Lame) to 22.8Kg
(12Dx313P). Maximum number of leaves were
recorded in Ivory Coast IC 9x1001 (20.0). Seed
length was maximum (3.63cm) in 9C x 1001
genotype. Width of seed, shell mass and kernel
mass were maximum in large sized seeds of Deli
x Lame combination. Highest oil/ kernel (0.36g)
was recorded in large sized seeds of 12 x 31323
Palode combination which have kernel mass on
par with Deli x Lame. Lowest oil/ kernel were
recorded in 9C x 1001 PNG and 1M-0069 D x P
Ivory Coast.

Physiological parameters:  Maximum leaf area
was observed in ASD Deli X Ekona which was
significantly different from that of other hybrids.

The leaf dry weight was more in P12 X 266
followed by ASD Deli X Avros and PNG 1 M -
0069. Maximum bunch index was observed in IC
9C X 1001 followed by ASD Deli X Lame and
P65 D X 111 which were on par with each other.

Oil Palm Breeding

Fig. 8. Germination behaviour of pisifera palms
at OPSG, Lakshmipuram
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Code No. Crosses Batch 1 Batch 2 Batch 3 Batch 4 % germination Initiation(d)

G1 141 X 90 99 100 100 99 99.50   6.00
G2 141 X 46 45 46 46 45 45.50 14.00
G3 69 X 90 78 80 88 82 82.00 15.00
G4 58 X 90 90 92 94 87 90.75 11.00
G5 403 X 58 81 81 84 89 83.75 13.00
G6 403 X 90 42 45 36 42 41.25 13.00
G7 223 X 484 41 48 45 40 43.50 15.00
G8 223 X 58 94 98 92 94 94.50 18.00
G9 122 X 484 53 68 62 66 62.25 14.00
G10 449 X 132 86 88 83 87 86.00 11.00
G11 83 X 132 40 38 42 40 40.00 14.00
G12 175 X 90 48 48 47 44 46.75 14.00
G13 212 X 58 94 89 91 90 91.00 9.00
G14 212 X 46 84 88 93 85 87.50 10.00
G15 212 X 90 96 95 94 98 95.75 11.00
G16 119 X 214 96 91 86 92 91.25 10.00

CD 0.05 4.67 SEd 2.32 CV 4.5% Grand Mean 73.83 12.38

The lowest bunch index was observed in 18 C X
2501 which was significantly different from
others.

Highest stomatal frequency was observed
in ASD Deli X Avros followed by ASD Deli X
Ekona and ASD Deli X lame which were on par
with each other (Table 2). Stomatal index was
more in IC 18 C X 2501 followed by ASD Deli X
Ghana and IC 9C X1001 while lower stomatal
indices were observed in P12 X 313 and P12 X
266. More stomatal plastids were observed in
ASD Deli X Avros followed by P12 X 313, ASD
Deli X Ekona and IC 9C X 1001 which were on
par with each other. Lower stomatal plastid
number were observed in P 65 D X 111 followed
by P 128 X 31323,  ASD Deli X Lame and PNG -
1M 0069. Highest guard cell length was in ASD
Deli X Ghana followed by IC 9C X 1001 and
PNG 1M - 0069.

Maximum transpiration rate was recorded
in ASD Deli X Ekona followed by P128 X 31323
which significantly differed from that of other
hybrids. Minimum transpiration rate was

observed in ASD Deli X lame followed by P12 X
266 which didn’t significantly differ with each
other. Lowest leaf temperature was observed in
ASD Deli X Ekona and 65Dx111 which didn’t
differ significantly with each other but significantly
differed from that of other hybrids. Highest
photosynthetic rate was recorded in P12 X 313
followed by IC 9C X 1001. Maximum
photosynthetic water use efficiency was observed
in ASD Deli X Lame which was significantly
different from that of other hybrids. Minimum
water use efficiency was observed in ASD Deli
X Ekona followed by PNG 1 M -0069, P128 X
31323 and ASD Deli X Avros which didn’t differ
significantly among them.

SEED CHARACTERIZATION: The hybrids
were characterized for seed length, seed width,
nutshell thickness, shell mass and kernel mass.
All the characters except seed width were found
to be significantly different among the hybrids.
Size of the seeds was also significantly different
among hybrids. Seed length was maximum
(3.63cm) in 9C x 1001.  Seed width, shell mass
and kernel mass were more in large sized seeds

Table 12. Germination behavious of 16 DxP hybrids at OPSG, Lakshmipuram
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hybrid. Variation in hybrids for all characters
excepting palm height was non significant
indicating lack of variability in the hybrids. Palm
height was maximum in C 11136 (4.61m) while
it was lowest in C 11123 (3.09m). The mean FFB
weight and FFB numbers over the years revealed
no significant differences among the hybrids
indicating uniformity in productivity. The bunch
analysis was also carried on 54 palms pertaining
to different crosses.

Identification of dura palms in Costa Rica
hybrids : 22 dura palms have been identified in

Genotypes Stem Girth No. of Sex No. of FFB ABW
height at collar Leaves/ ratio Bunches/ Weight (Kg)

(m) (m) Palm/Year Palm/ Year (Kg)

Deli x Avros 4.50 2.83 19.7 0.46 4.5 82.1 19.0
Deli xEkona 4.55 3.04 19.3 0.48 3.3 72.4 21.8
Deli x Ghana 4.38 3.22 19.3 0.51 5.6 104.9 18.7
Deli x Lame 4.06 3.33 20.0 0.41 4.2 68.7 16.2
Mean (Costa Rica) 4.37 3.10 19.6 0.47 4.4 82.0 18.9
65D  x111 4.11 2.87 19.1 0.56 3.7 65.4 17.9
12  x 313 4.20 2.73 18.3 0.56 3.0 67.6 22.8
12 x 266 4.24 2.90 19.6 0.53 4.3 88.4 20.8
128 x 31323 4.03 2.82 19.5 0.53 4.2 70.5 17.0
Mean (Palode) 4.14 2.83 19.1 0.54 3.8 73.0 19.6
18 C x 2501 3.20 5.27 19.7 0.42 4.3 83.9 19.5
9C x 1001 3.32 3.24 20.1 0.48 4.5 77.5 17.1
Mean (Ivory Coast) 3.26 4.26 19.9 0.45 4.4 80.7 18.3
1M - 0069 D x P 4.49 2.89 19.2 0.49 4.5 91.8 20.1
(Papua New Guinea)
CD NS NS 0.45 NS NS NS 1.96

Table 14.  Performance of different sources of oil palm hybrids at Pedavegi, A.P.

of Deli x Lame and shell mass was more in Deli
x Ekona.

PERFORMANCE OF EXOTIC DXP
HYBRIDS IN FARMERS’ FIELD :

The survey for relative performance of
indigenous (Palode) & exotic hybrids were
conducted in three factory zones, in Andhra
Pradesh namely M/s Sical, M/s Simhapuri Agro-
Products Ltd., Nellore and Food, Fats and
Fertilizers Ltd.  The survey revealed superiority/
at par performance of Palode hybrids over other
sources. Representative plantations of Palode and
ASD hybrids revealed that Palode hybrids showed
superior performance consecutively (Fig. 10).

Performance of Costa Rican hybrids under
varied environments: With the objective of
identifying suitable hybrids for different locations,
the experiment was carried out at two locations
- NRC for Oil Palm, Pedavegi (A.P.) and NRCOP-
Regional Station, Palode (Kerala) using Costa
Rican tenera hybrids with Palode hybrid as check.

At NRCOP, Pedavegi : The experiment
consisted of 23 ASD Costa Rica and one Palode

Oil Palm Breeding

Fig. 10. Performance of ASD and Palode material in
Andhra Pradesh during 1999-00 to 2004-05
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Tenera variety Seed Seed Thickness Shell weight Single Kernel
length width of the shell per seed weight per
(cm) (cm) (cm) (g) seed (g)

12 X 266 3.02 4.63 0.82 2.15 1.48
128 x 31323 2.76 4.93 0.85 1.34 1.01
12 X 313 2.44 4.63 0.85 1.58 1.12
65 D x 111 2.86 4.72 0.96 1.30 0.98
Deli X Ekora 2.68 4.61 0.96 0.92 0.73
Deli x Avros 3.01 4.61 0.97 1.02 0.84
Dei x Ghana 2.88 4.60 0.92 1.46 1.10
Deli x Lame 2.93 5.14 0.93 1.77 1.18
1m-0069D x P 2.16 4.35 0.80 1.17 1.02
18 C x 2501 2.39 4.62 0.81 1.12 1.04
9 c x 1001 2.36 4.18 0.83 0.95 0.81
SED 0.216 0.274 0.034 0.234 0.114
CD(0.05%) 0.437 0.553 0.069 0.473 0.230

Table 15. Seed descriptor analysis for different tenera planting materials

Costa Rican hybrids which are being utilized in
crop improvement programme.

At NRCOP- RS, Palode : The experiment was
initiated during 1994 with 19 hybrids under
rainfed conditions. No significant differences were

observed among the hybrids in terms of growth
and yield characters.  Similar observations were
made during previous years also. The pooled
analysis also revealed lack of variability by yield
and other biometric characters.

Table 2 :  Variations in physiological characters in different sources of oil palm hybrids

Source SI TL GS PWUE Leaf area Bunch
(sqm) Index

P12 X 313 37.17 d 46.11 def 0.02 a 3.85 ab 106.26 f 0.38 bc
P12 X 266 37.96 d 46.57 bcde 0.03 a 3.75 bcd 134.77 de 0.36 c
P128 X 31323 46.74 abc 47.29 abcde 0.02 a 1.70 de 107.45 f 0.37 bc
P65D X 111 43.70 c 45.18 ef 0.01 a 3.50 bc 150.83 cde 0.40 abc
ASD DELI X LAME 44.09 c 46.22 cdef 0.01 a 2.44 bcde 151.58 cde 0.41 ab
ASD DELI X EKONA 43.87 c 44.25 f 0.03 a 1.19 e 200.97 a 0.38 bc
ASD DELI X AVROS 46.02 bc 49.12 ab 0.02 a 1.86 de 154.00 cd 0.37 bc
ASD DELI X GHANA 48.53 ab 48.92 abc 0.02 a 2.60 bcde 176.90 d 0.36 c
IC 9C X 1001 46.80 abc 47.33 abcde 0.02 a 2.63 bcde 155.31 c 0.31 d
IC 18C X 2501 49.44 a 49.58 a 0.01 a 2.84 bcd 133.73 e 0.43 a
PNG 1M – 0069 43.89 c 48.62 abcd 0.01 a 1.57 de 154.52 c 0.36 c
LSD (p=0.05) 3.34 2.72 NS 1.66 19.08 0.05

SI (Stomatal Index); TL (Leaf temparature 0C); GS (Stomatal Conductance, mol.m-2s-1);
PWUE (Photosynthetic water use efficiancy);
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NUTRIENT MANAGEMENT

Studies on nitrogen and potassium
management in adult Oil Palm (on farm
trial):

With a view to assess the nitrogen and potassium
requirement of an adult oil palm, the field
experiment was started during 2003-2004 in a
farmer’s field. The treatments consisted of three
levels of nitrogen (600, 900, 1200 g N per palm
per year) and three levels of potassium (1200,
1800, 2400 g K per palm per year), laid out in a
factorial randomized block design with three
replications in a plot of five palms each. The yield
data from the on-farm trial were collected and
statistically analysed. Number of bunches varied
between 1.08 and 3.38 per palm per year among
different treatments. The FFB yield varied
between 36.6 and 116.8 kg per palm per year
among different treatments.  Both these
parameters were not affected by the treatments.
It is also observed that most of the palms had
more than one un-opened leaves (spindles), which
indicated that the palms experienced stress.

Nutrient Management (Fertilizer
requirement of Oil Palm during pre-
bearing stage):

The experiment on standardization of fertilizer
doses during pre-bearing stage was continued to
assess the early yield performance of young palms.
The fertilizers were applied in two equal split

doses coinciding with the monsoon seasons. The
growth observations on height, girth, number of
leaves produced, leaf area of 9th leaf, number of
male, female and hermaphrodite inflorescences
were recorded. For all the growth characters,
the T4 treatment (1200-600-1200) recorded the
maximum value (Table 20). For height, all the
treatments were on par except control. Girth
was on par for T

4
, T

3
 and T

2
. For annual leaf

production, all the treatments except T2 were
on par. T

4
 recorded the maximum leaf area and

was significantly superior to all other treatments.
There were no significant differences among the
treatments for FFB yield. Maximum number of
bunches was produced in T

3
 followed by T

4

treatment. The highest FFB yield was recorded
by T

4
 followed by T

6
.

The soil samples collected during the year
before fertilizer application were analyzed for
available nutrient status and the leaf samples for
foliar nutrient levels. The foliar nutrient levels
were in the optimum range except nitrogen,
which was slightly less than the optimum in T1

and T2.

Studies on the nutrient and water
management studies in oil palm

The experiment was laid in split-split plot design
in three replications with 3 main plot treatments
(drip, micro-jet and basin methods of irrigation),
3 sub-plot treatments of irrigation levels [(IW/
CPE = 1.0 (I-1), 0.8 (I-2) and 0.6 (I-3)] and 3 sub-

Treatments Height Girth Annual leaf Leaf FFB yield
(N-P2O5-K2O) (m) (m) production area (m2) (Kg/palm)

T1 (0-0-0) 4.52 1.59 25.44 2.71 7.07
T2 (600-300-600) 5.03 1.69 20.29 3.01 9.53
T3 (900-450-900) 4.95 1.71 24.29 3.05 11.66
T4 (1200-600-1200) 5.06 1.97 27.39 3.74 17.62
T5 (1500-750-1500) 4.89 1.61 23.30 2.85 10.43
T6 (1800-900-1800) 5.02 1.68 24.82 3.06 13.98
CD (+) 0.42 0.27 4.73 0.61 NS

Table 20. Growth parameters and FFB yield of palms after four years of planting

OIL PALM MANAGEMENT
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sub plot treatments of fertilizer levels [900N:
450P2O5: 900K (F-1); 1800N: 900P2O5: 1800K (F-
2), 2700N: 1350P

2
O

5
: 2700K (F-3)].  Irrigation was

scheduled based on evaporation rate and canopy
area.

Palms irrigated with drips recorded
maximum height of 147.48 cm  and was on par
with palms irrigated wiht jets (137.72 cm).  Both
these were significantly superior to palms
irrigated with basin (65.71 cm).  Girth of oil palm
was higher in drip and jet irrigated palms as
compared to basin irrigated palms and in each of
the methods, girth decreased with decreasing
level of irrigation, however, the magnitude of
decrease differed with each method. Palms
irrigated with jets produced maximum no. of
leaves followed by palms irrigated with drip and
basin. Irrespective of irrigation method unopened
spear leaves were more than one (2.74, 2.76 and
4.40 in palms irrigated with drip, jet and basin
irrigation respectively). Similarly leaf dry weight,
and total leaf area were more in palms irrigated
with drip and jet irrigations as compared to palms
irrigated with basin irrigation treatment. Both
these parameters showed a decreasing trend with
decrease in the amount of water applied.
Regarding yield parameters, palms irrigated with
drips recorded maximum yield of 41.88 kg/palm
followed by palms irrigated with jet and basin
(33.99 kg/palm & 4.91 kg/palm). Among irrigation
levels I–1 recorded maximum yield of 32.26 kg/
palm followed by I-2 & I-3 27.10 & 21.4 kg/palm.
Relating to bunch production palms irrigated with
drips recorded maximum number of bunches

(6.71) followed by jet and basin irrigated palms
(5.58 & 1.07). In irrigation levels I-1 recorded
maximum no of bunches (5.10) followed by I-2
and I-3 (4.45 and 3.81).  Because of non-availability
of sufficient irrigation water the irrigation levels
could not be maintained. This has reflected in a
number of unopened leaves even in palms
irrigated drip and jets.

Analysis of Leaf samples: The leaf and soil
samples from farmers’ fields and research centres
are being analysed for nutrients. During 2005-06
a total of 538 leaf and 1138 soil samples from
farmer’s fields and experimental plots were
analyzed for different nutrients.

Oil Palm based Cropping System

Intercropping in oil palm- Survey on Light
infiltration:

A total of 34 oil palm gardens in West
Godavari District were surveyed.  The age of oil
palm gardens varied between 9 and 19 years. Age
of Cocoa varied from 1-5 years and Dry Cocoa
bean yield between 0-1 kg per tree.  The range
of light above the canopy varied between 1384-
1849 μmol/sq.m/s (Table 21). The maximum light
measured below the oil palm canopy was 591.77
μmol/sq.m/s which was 37% of the above canopy
radiation; the lowest radiation below the canopy
was 41.29 μmol/sq.m/s (2.98).  However, the
average radiation above and below the oil palm
canopy and the percentage available below the
oil palm canopy were 1647.76 and 227.29 μmol/
sq.m/s which works out to be 13.79 percent. The
low yield levels of Cocoa could be attributed to

Age 

Intercrops grown
Radiation interception (Intercrops) - PAR

Years

Open sky Above Below
µmol/sq.m/s µmol/sq.m/s µmol/sq.m/s

9 Oil Palm + Arecanut + Vanilla 1200 188.4 92.4
9 Oil Palm + Arecanut 1100 95.8 50.3
9 Oil Palm + Cocoa 1165 145.1 36.5
11 Oil Palm + Cocoa 1279 40 5.5
20 Coconut + Cocoa 1320 531 40

Table 21.  Radiation interception in oil palm gardens inter cropped with cocoa and other crops
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low availability of light under oil palm plantations
as the saturation of Cocoa leaf takes place around
800 μmol/sq.m/s.

Agro-techniques and land use systems for
soil, water and nutrient conservation in oil
palm plantations of hill slopes

The field experiment was started during
2000 with eight sets of treatments involving
different crop combinations and various soil and
water conservation measures. All the inter crops
viz., cocoa, cinnamon; pepper, guinea grass,
anthurium and kacholam were in the yielding
stage. Cocoa yielded an average of 2 kg dry beans
per ha whereas cinnamon yielded 87.4 kg of quills
and quillings. Pepper when trailed on palms
yielded 15 kg of dry pepper and on Glyricidea
planted in the inter spaces, yielded 28 kg. The
performance of kacholam was poor (yielding only
10 kg of rhizomes). Anthurium produced 7500
flowers during the period and guinea grass yield
ranged from 32-47 tonnes per ha.

The soil and leaf samples collected were
analyzed for available nutrient status and foliar
nutrient levels, respectively. The run-off samples
collected after every event of rain were processed
in the lab and the quantity of soil and water loss
at monthly intervals was calculated. The nutrient
content of run-off samples was analysed and the
nutrient loss from a hectare of plantation in
different treatments were worked out. In general,
the loss was less from the plantation. The water
loss ranged from 7962 to 63618 litres and the
soil loss ranged from 3.7 to 34.7 kg. Nutrients
losses to the tune of 0.5-6.0 kg N, 0.3-4.9 kg P
and 10.1-65.1 kg K were recorded in one year.

MIXED FARMING SYSTEM IN THE
IRRIGATED OIL PALM PLANTATIONS

Crops like banana, bottle gourd, maize, drum
stick, papaya, curry leaves, sweet potato, brinjal,
radish, pumpkin, beans, tomato, and flowers like
Heliconia were raised during the reported period
in the interspaces of the oil palm plants. Yield
data of all the plants was collected. Heavy yields

of drumstick were obtained with average yield
of 371 fruits per plant.

A total of 52.5kg of mushrooms were
cultivated on the oil palm mesocarp waste. Heavy
production of mushrooms was observed during
November followed by December. Low
production was observed during the months of
May and April as the high temperatures were
existed causing detrimental effect on the growth.
3.75tonnes of vermi-compost was generated
using the dung and leftover material of intercrops
in three beds of 50m length during the period.

Animals like lambs were maintained to
obtain subsidiary income using the different
sludge as the constituents of the feed material.
These lambs were also fed with guinea grass
raised in the interspaces of oil palm plants.

Rhinoceros beetle infestation was observed
higher in Malaysian cross namely Guthrie
compared to other crosses viz. Deli X Ghana,
Deli X Nigeria and Palode.

No adverse effects were observed on the
main crop i.e. oil palm with the raising of
drumstick as intercrop even though they were
adjacent. Regular pruning of drumstick after
harvesting of fruits was found better way to stop
the lanky ness of the oil palm as getting more
sunlight benefited the latter.

Both pumpkin and bottle gourd yielded very
well with 128 and 158 numbers of fruits
respectively when raised in the basins of banana
in half an acre area. Since these did not require
any extra water the yields are extra benefits from
unit area by providing income during the year
round.

With the extraction of biogas using the palm
oil sludge of the processing factory, no extra
money was spent for mushroom production in
way of boiling the water for sterilization of the
bed material.

Effect of microorganisms on the population
of earthworms in the vermi-compost pits was

Oil Palm Management
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studied using microbial agents namely
Metarhizium anisopliae, Beauveria bassiana and
Trichoderma viride.  No mortality was observed
on the earthworm population.

Curry leaf plants were found to be the best
intercrop during the second and third year of
plantations as they grew very well because of
partial shade and yielded nearly 180kg from
0.20acres.

No major pest problem was observed that
was migrating from main to intercrop and vice
versa during the reported period. However heavy
incidence of scales was observed on curry leaves.

PHYSIOLOGICAL & BIOCHEMICAL
STUDIES ON GROWTH AND YIELD

Diurnal variations in sap flow in adult
oil palm plantations

 Measurement of xylem flux is one of the
ways in monitoring the plant stress responses to
the changes in the environmental conditions. The
sap flux was monitored by sap flow analyser
(Delta-T, UK). A perusal of the xylem sap flow
data taken from 15-18th January 2006 revealed
that the sap flux (Fig. 11) closely changed with
potential evaporation (PE). As PE is mostly zero
during nights, the xylem flux also followed the
same trend. The xylem flux then increased till
noon and sharply decreased. Similar trend
followed for the next consecutive three days

during January 2006. Attempts will be made in
future to study the sap flux in the fronds and
also study the seasonal influence of sap flux in
oil palm.

Studies on oil content and FAC of oil from
different parts of bunch and fruit

To study the qualitative and quantitative
differences of oil in the different part of FFB,
samples were collected for a period of one year.
Each month five fully ripen bunches were
collected randomly from tenera palms (source
ASD Costa Rica) and each bunch was divided
into five parts. Replicated fruit samples were
collected from each part. Oil content and FAC
in the five different portions of FFB and three
different part of individual fruits have been carried
out for two more months’ (July and August)
sample.

It was observed that portion I during had
lesser amount of oleic (C18:1), linoleic (C18:2)
and linolenic (C18:3) acids (unsaturated fatty
acids) and in the same portion, the palmitic
(C16:0) and stearic (C18:0) acid (saturated fatty
acids) content was found highest.

Among the different parts of the fruits, the
whitish part of the fruit, i.e., Part A has lesser
amount of the three unsaturated fatty acids
(C18:1, C18:2 and C18:3) and higher amount of
major saturated fatty acids (C16:0 and C18:0).

Fig. 11. Diurnal variations in sap flow in oil palm
(15-18th January 2006)

SEED TECHNOLOGICAL STUDIES:

Pilot Studies on Breaking of Seed
Dormancy :

Effect of seed pre-heating and its duration
on germination in African germplasm:
Freshly harvested seeds of four African
germplasm accessions were subjected to pre-
heating for a period ranging from 10-90 days.
Wide variation in the germination pattern was
observed among the accessions and it was
maximum (93.3, 96 & 36) with 60 days of heating
for Cameroon, Tanzania and Guinea Bissau; for
Zambia 80 days of heating gave maximum
germination (80%).
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Treatment Germination % Final germination Total duration of
on specific days germination(Days)

20 days in pit 0 61.3 71
30 days in pit 33.3 52.0 45
40 days in pit 88.0 88.0 40
50 days in pit 88.0 88.0 51
60 days in pit 82.6 86.6 80
70 days in pit 76.6 86.6 80
Control (Dry heat) 0 68.0 71
CD 9.68 15.08

Table 19. Germination of seeds in modified pit method

Electron microscopic studies: Seed tissues
showing morphological changes in the operculum
and adjoining areas were subjected to scanning
through Electron microscopy (6kv RUSKA - SEM
X50 500ì) to confirm breaking of dormancy due
to pre-heat treatments. The control seeds (with
out heating & soaking) did not show any change
in the operculum centre point whereas seeds
subjected to pre-heating (10-70 days and soaking
(5 d) showed slight expansion initially and
cracking of seed coat during subsequent
durations.

Histological studies: Pre heated seeds were
subjected to histological studies using microtome.
The embryo, adjoining endosperm below
operculum were sectioned and investigated for
changes due to pre-heating before germination.
Ring of minute cells above the embryo, which
gets split during germination. The point at which
splitting took place was found out, which was
very clear from the seed subjected for 50-70 d
of heating. Pre-heated seeds above 40 d duration
were found to have enlarged endosperm ring.
Seeds which received 50-60 d heating were found
to have enlarged embryo with radicle and
plumule and two bands of haustorium.

Pit method for enhancement of
germination : Seeds were subjected to modified
pit method adopted from method developed for
teak seeds  (seeds mixed with dried oil palm leaf
biomass and put in nylon bags and kept in 1cum
sized pits during peak summer) along with control

(dry heat treatment). 88% germination was
recorded on 40th day. Total germination was high
when seeds were kept in pits for 40 & 50 days.
Control took 71 days to complete 68%
germination whereas maximum of 88%
germination attained when seeds were kept for
40 days in pits.  Evaluation of seedlings evaluation
for growth parameters relvealed that maximum
shoots and root weight and total dry matter
production was  in seeds exposed for 40 days in
pits (Table 19).

Acid scarification: Different Oil palm
genotypes were subjected to acid scarification
with sulphuric acid to know its effect on
germination. Seeds were treated with 3%, 5% and
10 % concentrations of acid for different
durations starting from 0 hrs to 19 hrs. Five
African dura genotypes and two inter specific
hybrid seeds were used for the purpose. Total
germination was very poor in all the seeds
exposed to acid scarification. In most cases all
the treatments seeds took 42 days to initiate
germination. Increased concentration and
duration of exposure was found affecting viability
of seeds.

Microbial treatments: The effect of non-
pathogenic lignin degrading microbial organisms
on germination enhancement in oil palm was
started during the reported period. Lignin
degrading microbial cultures were procured from
National Chemical laboratory, Pune and

Oil Palm Management
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IMPTECH, Chandigarh for utilizing them for oil
palm dormancy studies. The different hybrid
combinations obtained from seed garden,
Rajahmundry were mixed with sterilized oil palm
degraded biomass and cultured with the above
microbes.

Different growth media for evaluation
of sprouts of cross combinations: An
experiment was conducted to see the influence
of different growth media for oil palm sprouts
germination and growth to find out correct media
for seed testing. The media used was sand, red

soil, peat moss, germination paper and control
also maintained without any media. The freshly
sprouted seeds were used for the purpose. The
sprouts were maintained in the respective media
for three months. Every month sample seedlings
were taken and evaluated for growth parameters
as well as dry matter production. It was found
that overall growth parameters were better in
red soil media and which was on par with
germination paper. The total dry matter was high
in germination paper. But number of leaves was
found more in sand media.
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Studies on insect, avian and mammalian
pests of Oil Palm and their management

Survey for pest incidence and infestation was
carried out in Oil Palm gardens of Krishna, West
Godavari, Visakhapatnam, Vizianagaram, East
Godavari, Srikakulam and  Nellore districts of
Andhra Pradesh; Belgaum district of Karnataka,
North and south Goa districts of Goa, Kolasib,
Lungpui districts of Mizoram, West Tripura and
South Tripura districts of Tripura, Guwahati of
Assam, Darjeeling and Jalpaiguri districts of West
Bengal, Tiruvananthapuram, Bharatipuram,
Kulathpuzha, Kuttanad and Thodupuzha  areas of
Kerala and Rayagada district of Orissa.

Incidence of rhinoceros beetle was
observed at low levels in all the areas surveyed
which could be due to heavy rains. Incidence of
leaf eating caterpillar was heavy in the aged
gardens of East Godavari district of Andhra
Pradesh. Incidence of rats was severe, feeding
from both under ground as well as from top of
the young plants in Kuttanad area of Kerala
causing more than 40% mortality. In North
Eastern states, rhinoceros was only observed as
the major pest. In Baspadua area of  Tripura, made
of rats and wild boar were observed.

House crow and mynah among birds in
Krishna district, crows and parakeets in West and
East Godavari district, mynah in Vizianagaram
district were the predominant avian pests causing
moderate to heavy damage.

Incidence of black slug, Laevicaulus alte
belongs to Class Gastropoda, Sub class
Pulmonata, Order Stylommatophora and Family
Vaginulida was observed feeding on the just
emerged sprouts causing severe damage to the
plumule region.

Incidence of sorghum shoot borer Sesamia
inferens on both primary and secondary seedlings
in Andhra Pradesh and Karnataka was observed
causing severe losses in the nursery. The

caterpillar was observed boring into the spindle
leaf and occasionally killing the plants. The growth
of the plant was hampered drastically.  Incidence
of hairy caterpillar, Dasychira mendosa was
moderate in Kerala area causing defoliation at
low levels.

Incidence of birds was observed from 130
days after pollination of the female flower and
continued till harvest. During lean periods of oil
palm FFB production and summer months,
incidence was observed even on 100 day old FFB,
due to non availability of the food material.

Management of Pests

These were effectively controlled using
indigenous methods like keeping common salt
pellets.

Investigations carried out on the leaf eating
caterpillar incidence on Oil palm indicated that
the pest was effectively controlled with microbial
agent Beauveria bassiana on par with quinalphos.

Beauveria bassiana that caused white
muscardine disease was found effective in
controlling the pest after 7 days of the treatment.
The infection was profuse even at 10-3

concentration. The spore count of Beauveria
bassiana in different growth media indicated that
the Rice powder broth was found to harbour
more number of spores (3.32 X 106) followed
by Rice powder sugar broth (2.84 X 106)
compared to PDA broth (0.93 X 106). Maximum
number of spores of Beauveria bassiana (0.98
X106)) were observed at pH 6 followed by pH 7
(0.89X106) and pH 5 (0.80 X106) at 10-1 dilution.
No spore population was observed at 3 & 10
pH. Studies on effect of salt concentration on
the growth of Beauveria bassiana indicated that
the fungus can sustain up to 0.5% salt level.  As
the concentration was increased to 30% & above
the intensity came down and there was no
growth.

OIL PALM PEST AND DISEASE MANAGEMENT
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DEVELOPMENT OF INTEGRATED
MANAGEMENT PRACTICES FOR
AVIAN AND MAMMALIAN PESTS OF
OIL PALM USING THE LATEST DEVICES

Nylon nets were found to be long lasting
compared to plastic ones as the latter was found
to be ineffective after one use. Green and violet
coloured fishnets were found to trap more
number of birds because of poor visibility as
compared to white and other colours.  Five nets
per acre were found optimum to make the
plantation free from bird infestation.

The per cent infestation has come down to
0 from 40 within one week after tying the nets.
However maintenance of nets at every trapping
was required to keep them fit to receive the birds.
Nets having the mesh size of 5 sq cm was found
to trap all the avion pests compared to 10 sq.cm.
Experiments conducted on the effectiveness of
fishnets in trapping the birds in  different aged
gardens revealed no difference among different
gardens and was found on par with each other.

COMMERCIAL PRODUCTION OF
GREEN MUSCARDINE FUNGUS
METARHIZIUM ANISOPLIAE FOR THE
CONTROL OF INSECT PESTS

The sustainability of the Beauveria bassiana
spores to different temperatures carried out for
different time periods indicated that the thermal
death time was at 21 hours at 30oC temperature
and beyond where the fungus did not survival.
Similarly the effect of UV radiation on growth of
Beauveria bassiana was carried out by exposing
them to different periods indicated poor growth
when the exposure was beyond 4 minutes.

Application of Metarhizium culture in FYM
pits reduced the rhinoceros incidence from 5.29
to 0.57(average number of grubs in 1 square area).
Spraying of talc formulated culture on dead logs
of coconut and crown region of oil palm showed
very less incidence and infestation. In dead
coconut logs the incidence was reduced from
6.07 to 0.67 (average number of grubs in 30 logs).
Application of Metarhizium on palms caused

infestation (1.57%) compared to the unsprayed
palms (6.74%).

Commercial formulation of the product was
prepared and supplied to different Oil palm
growers for further multiplication and spread into
the plantations. A total of 300 kgs of the product
having both Metarhizium anisopliae and
Trichoderma viride was distributed to the
farmers for further multiplication.

 Compatibility studies

Application of microbial agents viz.
Metarhizium anisopliae, Beauveria bassiana and
Trichoderma viride did not cause any harm to
the earthworms when applied into the vermin
compost pits.

Commercial product of Metarhizium
anisopliae mixed with talc powder caused
mortality to the worms where as the bioagent
cultured in broth medium did not show any
mortality indicating that the spores were not
harmful but the filler talc material was harmful.

Rhinoceros beetle population was not
found in any vermicomposting pits that were
treated with Metarhizium anisopliae where as it
was observed in control as well as Trichoderma
treated pits.

More number of spore colonies were fund
in the commercial product that was having the
mixture of both Metarhizium anisopliae and
Trichoderma viride when compared to individual
organisms indicating the compatibility of both the
fungi. All fungicides were found toxic to the
growth of M. anisopliae but in PD broth having
copper oxy-chloride exhibited fungal growth with
low sporulation. In case of insecticides,
monocrotophos exhibited the less inhibition and
other insecticides show moderate inhibition. All
the fertilizers were found less toxic compared
to fungicides and insecticides.

Studies on Pollinating Weevil

The total duration of the presence of
pollinating weevils was 27 days on male spikes
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during normal periods. High temperatures of
more than 37oC and low humidity of less than
40% in the oil palm orchards during summer
months of April to June had observed weevils
populations resulting in bunch failure.

SURVEY  ON OIL PALM DISEASES :

Disease incidence in the plantations of
NRCOP, Pedavegi and Palode was monitored. At
Palode, five spear rot disease and four basal stem
rot affected palms were identified in the
germplasm and dura blocks. At Pedavegi disease
incidence of bud rot,  stem wet rot and orange
spotting were recorded very low. Survey was
carried in few plantations of West Godavari and
Visakhapatnam districts. Out of 16,835 palms, 64
palms were affected by orange spotting, one by
stem wet rot and 97 by bud rot. Treatments were
given to 97 bud rot disease affected palms and
out of that 90 got recovered.

At NRCOP, Pedavegi, the Bunch End Rot
(BER) incidence was observed on 34 palms. The
incidence was more in Varietal trial plot (5%)
followed by GXE field (3.6%) and Inter specific
hybrid plot (2.2%). The percent incidence of
Bunch End Rot (BER) during the months of May
and June ranged from1.56 to 11.48%.

Morphological observations of the Orange
Spotting affected palms were compared with
healthy palms revealed that time in a  reduction
in the number of leaves (27.6%), Height of the
palm (34.3%), length of leaves (34.7%) and number
of leaf lets (24.5) indicating the debilitating nature
of the disease The inflorescence emergence was
drastically reduced. However the extent of
reduction in morphological parameters needs
confirmation by recording the data on more
orange spotting palms in comparison with the
healthy palms using statistical analysis.

Wilt of crops with special reference to
cultural, morphological, molecular
characterization and pathogenic variability
of isolates in India

Oil Palm plantations of East and West Godavari
districts of Andhra Pradesh located in

Rajahmundry, Makinavarigudem, Jagannathapuram,
Duppalapudi, Namavaram, Peddapuram and
Pedavegi, Palode in Thiruvananthapuram district
of Kerala and Mohitnagar areas of Jalpaiguri
district of West Bengal were surveyed for Basal
Stem Rot incidence. The incidence ranged from
0.003 to 2.08% (Fig. 12). Disease incidence was
observed in the Oil Palm gardens that were raised
in the vicinity of Coconut, Palmyra and cashew
nut having incidence of Basal Stem Rot. In
Rajahmundry and Makinavarigudem, the disease
spread was observed from infected palms to the
surrounding palms, mainly to the adjacent palms.
This indicated that root to root contact of palms
plays an important role in the disease spread.

Collection & isolation of isolates : Thirty two
suspected Ganoderma isolates were isolated
from infected root bits/ stem tissues/ brackets.
The native antagonists isolated from rhizosphere
of roots of infected palms were 6 isolates of
Trichoderma sp.

Transmission studies: Electron microscopy of
spear leaf tissues of orange spotting affected
palms revealed rod-shaped virus particles
resembling TMV (Fig.13).

PCR studies of phytoplasma associated
with Spear Rot Disease: Spear leaf samples
from 11 suspected spear rot affected palms were
collected from Palode and DNA isolated from
them. Out of 11 suspected spear rot disease-
affected palms, four were found positive by PCR

Oil Palm Pest and Disease Management

Fig. 12 : Percentage incidence of BSR disease in
different locations
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analysis (Fig. 14). However, it needs confirmation
with more samples and primers.

Comparative analysis of isolates of
Ganoderma in Oil Palm and Coconut:
Comparative analysis of 7 isolates from oil palm
garden and 11 isolates from coconut garden were
carried out for both biomass degradation studies
as well as for DNA fingerprinting. Results showed
that all the isolates degraded more oil palm tissues
than that of coconut tissues except CRS-4 isolate
collected from CRS, Veppankulam and G6 isolate
collected from Palode oil palm garden which
degraded more of coconut root. (Fig.15 &
16).Two isolates from Peravurani, Thanjavur, Tamil
Nadu (PV-1 and PV-2) were different from the
other isolates collected from the coconut garden
and it seemed those two isolates were more
similar to oil palm isolates. DNA fingerprinting
analysis by RAPD showed that 3 major groups
were formed by the 13 isolates, where as
remaining 5 isolates (3 from coconut garden, and
two from oil palm garden) did not form any
cluster (Fig. 17). A representative photograph is
of RAPD of the 18 isolates is presented in

Fig. 14.  PCR detection of suspected Spear Rot affected palms

Fig.  15. In vitro biomass degradation of coco-
nut and oil palm stem tissue by different
Ganoderma isolates

Fig. 16. In vitro biomass degradation of coco-
nut and oil palm root tissue by different
Ganoderma isolates

Fig. 13. Rod-shaped virus particles observed
under electron microscopy of spear leaf
tissues of orange spotting affected palms

Fig. 17. Dendrogram showing cluster analysis
result of 18 Ganoderma isolates
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Fig. 18. These clusters were similar to isolates
collected from oil palm garden, though they did
not form any cluster, and a similar trend was
observed by biomass degradation study also.

Studies on Antagonistic activity by Dual
culture technique: Trichoderma viride, T.
harzianum, T. hamatum and Trichoderma cultures
isolated from Makinavarigudem, Rajahmundry,
Peddapuram, Namavaram and Jagannathapuram
were used for testing their efficacy against
Ganoderma isolates of Makinavarigudem,
Rajahmundry and Peddapuram by dual culture
technique.

It was observed that more than 60%
inhibition of Ganoderma fungus was recorded in
most of the isolates of Trichoderma under study
(Fig. 19). T. harzianum was found more effective
than that of the other Trichoderma isolates.

Effect of volatile compounds on growth of
Ganoderma: Influence of volatile compounds
produced by Trichoderma viride, T. harzianum and
T. hamatum was studied. It was observed that T.
viride and T. harzianum inhibited the growth of
Ganoderma isolates most effectively at 7 days of
inoculation (Fig. 20).

Effect of non-volatile compounds (culture
filtrates) on growth of Ganoderma: Eleven
Trichoderma isolates (isolated form different Oil
Palm gardens) were evaluated against Ganoderma
sp. (Makinavarigudem) through their culture
filtrates at 10% concentration, under in vitro

Fig. 19: Percent inhibition of Trichoderma isolates
on growth of Ganoderma isolates of Oil Palm

Fig. 20 : Effect of volatile compounds of
Trichoderma sp. on radial growth (% inhibition)
of Ganoderma isolates of Oil Palm

conditions by poisoned-food technique.
Percentage inhibition ranged from 5.88 to 35.29
and Mohitnagar culture exhibited the highest
inhibition.

Pathogenicity studies: One hundred tenera
sprouts were raised in poly bags for taking up
the pathogenicity studies using Ganoderma
isolates. Thirty-three oil palm seedlings, of 10
months age were inoculated using 11 isolates of
Ganoderma multiplied on oil palm root bits. No
symptoms were observed on inoculated seedlings
so far even after 7 months.

In vitro biomass reduction study: Healthy
oil palm root bits were inoculated with different
Ganoderma isolates and the biomass reductionFig. 18.  RAPD of the 18 Ganoderma isolates
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was estimated 9 weeks after inoculation. The
biomass reduction was more in Rajahmundry
isolate followed by Makinavarigudem,
Peddapuram and Namavaram isolates.

Molecular characterization: DNA was
isolated, purified and quantified from 38 suspected
Ganoderma cultures collected from oil palm
gardens of Rajahmundry, Makinavarigudem,
Jagannathapuram, Nagannagudem, Peddapuram,
Duppalapudi, Nagannagudem, Mohitnagar and
Palode. One pair of Ganoderma specific primers
namely Gan1 & Gan2 was used for diagnosis of
the 38 suspected isolates and only 14 were found
Ganoderma positive. The positive isolates were
from Makinavarigudem Palm No. 2, Palm No. 4,
Rajahmundry Palm No. 621, Rajahmundry Palm
No. 866, Peddapuram, Namavaram (cashew),
Pedavegi, Jagannathapuram Palm No.2,
Jagannathapuram Palm No.3, Nagannagudem
(Coconut isolate) and Palode. Remaining three
of the fourteen isolates were from 2 Palmyra
palms and one wild date palm inside the
Rajahmundry oil palm plantation. A 167 bp band
was observed in the PCR product in case of
positive isolates.

The result was confirmed using another pair
of Ganoderma specific primers namely Gan ET
and ITS. The result conformed the previous PCR
based result with an approximate 500 bp band in
the case of the fourteen isolates mentioned
earlier. A representative photograph with Gan1-
Gan2 primers and Gan ET–ITS are presented in
Fig. 21 & 22 respectively. To confirm the result
further, the annealing temperature (standard used

was 520C) was varied from 50 - 550C and no
change was observed (Fig. 23).

To design a PCR base diagnosis kit with
adoptable cost, an attempt was made to optimize
and economize the technique. Enzyme
concentration was reduced from 2U per reaction
to 0.5U per reaction and no change in
amplification was observed (Fig. 24). Similarly the
concentration of the primers from 15ng (each
primer) to 7.5ng did not show any change
(Fig. 25). Further, the reaction volume was
reduced from 25µlto 12.5µl successfully.

DNA concentration from 20ng to 5ng for
12.5µl reaction volume did not show any
difference (Fig. 26).

Effect of plant leaf extracts on the growth
of Ganoderma sp.: Thirteen botanicals were
evaluated against Ganoderma sp. (Makinavari-
gudem isolate) through their aqueous, acetone
and alcohol extracts at 10% concentration, under
in vitro conditions by poisoned-food technique.
All were extracted from fresh leaves. Alcohol
extracts showed more inhibition followed by
Acetone extracts (Fig.27). Alcoholic and acetone
extracts of Vinca rosea, Aloevera sp., Parthenium
hysterophorus, Phyllanthus niruri and Tridax
procumbens showed 100% inhibition. Alcohol
extracts of Cassia auriculata, Cassia occidentalis,
Acyranthus aspera and Ocimum sanctum also
showed 100% inhibition. Aqueous extracts of
Acyranthus aspera plant product exhibited 75%
inhibition followed by 70% inhibition with
Parthenium hysterophorus plant extract.

Fig. 27. Antifungal activity of botanicals against Ganoderma sp

Fig. 24.  Enzyme conc. (0.25U/12.5µl)Fig. 23.  Annealing temp. 550C

Fig. 25.  Different Primer concentration

Fig. 26. Different DNA concentration

Fig. 21. Detection of Ganoderma sp. with Gan 1 and Gan 2

Fig.  22. Detection of Ganoderma sp. with Gan ET and Gan ITS



Incidence of shoot borer in oil palm seedlings

Damage of black slug on one day old seedlingsSymptoms of Mynah and crow damage on oil palm FFB

Bunch failure observed at  Baspadua (Tripura) due to lack of
pollinating weevils

Protection from wild boars in Tripura
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A. PROCESSING

Construction of Mini Palm Oil Mill: A mini
palm oil mill with a capacity to process 1 MT of
Fresh Fruit Bunches (FFB) per hour is developed.
The total cost of the mill including infrastructure
is estimated less than 20 lakhs where as the
estimated cost for a 1MT/hr capacity palm oil
mill in the widely followed state of art technology
in the country is 100 lakhs. The mill consists of a
small industrial type boiler, an inclined sterilizer,
decagonal stripper, a digester cum screw press,
rectangular clarifier, mini palm oil centrifuge,
weighing systems, mini nut cracker and a hand
cum motor operated nut fibre separator to carry
out various unit operations in palm oil extraction.
The mill is devised in such a way that it is easily
maintainable and can be repaired locally. Manual
power is taken into advantage for material
handling to reduce the initial investment and to
create employment opportunities for rural youth.
The mill operation is simple that this can be
managed by woman labour also.

It is envisaged to utilize such mills to meet
the processing need of isolated pockets in which
oil palm is grown and also to act as demonstration
units to give confidence to farmers in new areas
identified for oil palm cultivation where
entrepreneurs are reluctant to install big capacity
mills with huge investment in the beginning of
plantation establishment. Being low in cost, this
mill can be established by farmers also so as to
avoid middlemen in adding value to their produce.
This mill makes on farm processing of the highly
perishable oil palm fruits possible, which obviously
improves the oil quality by reducing delay
between harvest and processing.

It is also envisaged to use this mill to conduct
studies on estimation of oil content in small FFB
samples of size as low as 100 kg.

Estimation of Oil Extraction Ratio (OER)
in Palm Oil Mills: Oil extraction ratio is the

quantity of crude palm oil extracted from unit
weight of fresh fruit bunches (FFBs) expressed
in percentage.  A study was conducted to estimate
the OER in the palm oil mills of Karnataka as
requested by Department of Horticulture,
Karnataka. It was observed that the OER in the
10MT/hr capacity mill under study was 14.39%
and that in the 1MT/hr capacity mill was 15.70%.
These OER figures were less compared to the
average range (17-18%) reported by the mills due
to high percentage of rotten and immature
bunches in the sample.

Drying Characteristics of Oil Palm Nuts:
Oil palm nuts contain kernels  which is good
source of palm kernel oil. Hence a study was
conducted to understand the drying
characteristics of oil palm nuts. Thin layer and
deep bed drying of palm nuts were performed
and drying curves were established. In both the
cases, drying was done at heated air temperatures
of 45 oC, 65 oC  and 85 oC. Thin layer drying was
done in a tray drier by spreading the nuts in a
single layer in the trays arranged in a hot air
chamber. Deep bed drying was done by passing
hot air through a column of nuts having a height
of 25 cm. The drying curves are given in Fig. 28
and  29.

B. FARM MECHANIZATION

Performance evaluation of Tractor
Mounted Frond shredders: Large number of
fronds has to be cut during oil palm harvesting
and hence disposal of fronds often creates
problem to the farmers. Fronds heaped in
plantations often hinder the movement of
transportation devices, tillage machinery etc. and
act as host for insects and reptiles. It is, therefore,
recommended to shred the fronds with frond
shredders and use it for vermi composting or
mulching. Fronds are also suitable for gasification,
which require cutting and size reduction. Mobile
shredders would be suitable as it makes in-field
disposal possible and avoids the transportation

OIL PALM POST HARVEST TECHNOLOGY
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of fronds and shredded mass. As the oil palm
fronds are hard to cut, sturdy machinery with
good quality blades are required for the purpose.

There are some models of tractor operated
oil palm frond shredders recently introduced in
the oil palm growing area in the country. As there
is opinion from the farmers that all these models
give troubles while operation, a study was
conducted to evaluate the performance of
various commercial models of tractor mounted
oil palm frond shredders by monitoring their
performance continuously for 8 hours each. It is
observed that poor sharpness of blades is the
major drawback of all these machines. As a result,

Fig.28.  Thin Layer Drying of Oil Palm Nuts-
Drying Curves

Fig. 29. Deep bed drying of Oil Palm Nuts-
Drying Curves

blades need to be dismantled and sharpened
frequently. The frequency of sharpening varied
from ‘after 1 hour of operation’ to ‘after 7-8 hours
of operation’. As the blades get exhausted in
terms of sharpness, chocking of the machine and
high power consumption was observed. It was
also observed that shifting these machine from
one place to other was a difficult and time
consuming job since each time the machine need
to be dismantled from the prime mover. It is
concluded from the study that these models need
modification that a good quality material need
to be identified for the blades and a machine-
prime mover linkage system has to be developed
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Utilization and Recycling of Palm Oil Mill
Effluent (POME)

Physicochemical and Biological
characterization of (POME): Samples of fresh
POME were collected from different collection
points of four different Palm Oil Mills in Andhra
Pradesh having different processing capacity and
tested for their Physicochemical and biological

parameters. The estimated parameters are
tabulated in tables 1-4.

Identification of predominant bacteria
isolated from POME: The predominant
bacteria from POME were isolated by streak plate
technique and identified by analyzing colony
morphology, spore structures, physiological and
biochemical characterization. results are provided
in Table 5.

Fish feed trial on POME based feeds:
Growth trial on Fresh water fish Rohu (Labeo
rohita) has been carried out using the decanter
sludge as a chief ingredient of the fish feed, which
has been selected based on its high crude protein
value comparing to other POME derivative. The
decanter sludge with 18% protein content was
selected for fish feed formulation rather than the
POS with 11% protein content  Fish feed with
different concentrations of dried decanter sludge
was formulated along with the conventional
substrates. The growth record of the fish feeding
on different feeds formulated with different
concentrations of decanter sludge have reported
significant variation in their growth and it was
observed that Fish feed with 60% inclusion of
decanter sludge proved good by increasing body
weights.

Animal feed trials using POME based feed:

A. Ram lambs: Different treatments with feed
comprising different concentrations of decanter
sludge were prepared and growth trial was
conducted on Ram lambs. Variation in body
weights of experimental ram lambs is provided
in Fig.30. Feed mixture CM II was found as the
best increasing body weights of ram lambs.

B. Weaned piglets: Different concentrate mix-
tures were prepared by using decanter sludge as
partial replacement of rice bran to reduce the
cost of feed for piglets. Usage of dehydrated
POME (collected from decanter sludge) in the
diets of growing weaned piglets by replacing the
de-oiled rice bran at various levels to make the
POME incorporated diets more economical for
rearing of piglets. Variation in body weights of
experimental piglets is provided in Fig.32. Though

Oil Palm Post Harvest Technology

for making these machines trouble free and user-
friendly.

C. WASTE UTILIZATION

Establishment of a Pilot Plant for Palm
Fibre Extraction: The Empty Fruit Bunches
(EFB) of oil palm, a left over of fruit stripping
operation in palm oil mills is an abundant source
of natural fibre with 25.08 per cent lignin, 59.86
per cent cellulose and 2.17 per cent hemicellulose
content. It is mostly wasted except the use of a
meager quantity for mulching. The conventional
method of burning these residues often creates
severe air pollution. On an average 0.25 MT of
EFB is produced per tone of FFB processed. EFB
fibres are clean, biodegradable and compatible
than many other fibres from other wood species
and are suitable for the manufacture of mattress,
car seat, insulation, composite panels, medium-
density fibre boards, thermal insulating materials,
packaging materials, rubberized mattresses, coir
geo-textiles etc. Effective utilization of this
potential natural fibre not only adds profit for
the processors, but also helps in environmental
friendly disposal of EFB.

Manual methods of fibre extraction are
tedious, time consuming and uneconomical.
Hence National Research Centre for Oil Palm
developed an EFB fibre extractor similar to
coconut fibre extracting machine, which can
extract and grade EFB fibre continuously and the
technology has been commercialized. A pilot plant
was established in the campus for demonstrating
the technology to farmers and entrepreneurs
with facility for drying the EFB, mechanized fibre
extraction, grading and storing the extracted
fibres and EFB.
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Collection point Temperature pH Conductivity (mS) BOD COD

Fresh POME 63.5 4.60 13.20 34500 90000
Facultative (1st) pond 50.5 5.10 12.00 28000 69500
Aerobic 42.5 5.20 7.23 19500 33400
Anaerobic pond 43.5 5.35 7.00 16000 15000
Final pond 39.5 7.23 6.42 4500 1200

Table 24. Physicochemical and biological parameters of POME in Mill III

Collection point Temperature pH Conductivity (mS) BOD COD

Raw POME 28 4.07 9.71 35500 80500
Mixing pond 28 3.93 12.60 36000 87000
Anaerobic pond I 28 4.53 13.00 25300 66750
Anerobic pond II 28 7.40 6.54 19400 43000
Facultative pond I 28 7.20 6.43 17000 15000
Facultative pond II 28 7.56 5.87 15350 13500

Table 23. Physicochemical and biological parameters of POME in Mill II

Collection point Temperature pH Conductivity BOD COD

Raw POME 80 4.02 13.24 32000 87000
Sludge pit (mixing point of 64 4.30 13.00 29500 69500
sterilizer condensate and
Centrifuge mix)
Acidification pond (LIME) 54.2 4.36 11.00 21000 60000
Anaerobic pond (6months) 36.1 4.65 5.35 16570 31600
Aerobic pond (aerators) 33.9 4.86 6.42 9750 12500
Facultative pond (Final) 54.2 4.36 4.25 3000 950

Table 22. Physicochemical and biological parameters of POME in Mill I

Temperature pH Conductivity (mS) BOD COD

Raw POME [Collection pit] 82 4.32 13.00 35000 82000
Recovery tank 65 4.62 12.87 30050 75500
Recovery tank II 45 505 12.53 22500 67970
Recovery tank III 42 5.67 9.00 20000 62800
Holding pond 42 5.52 6.52 17550 41500
Equalization pond 40.5 6.02 6.43 11650 32000
Clarification tank 39 6.15 5.07 8500 24500
Anaerobic pond 37.5 6.9 5.03 8200 12000
Aerobic pond 35 7.20 3.02 4000 5300
Clarifiers 35 7.23 3.15 3300 3000
Polishing pond [Final] 32 7.65 3.00 2500 900

Table25. Physicochemical and biological parameters of POME in Mill IV
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growth rate was better in CM II it was on par
with control. When taking the cost of feed into
the consideration CM II could be the better
choice rather than the conventional (control)
feed.

C. Buffalo calves: Different treatments with
feed comprising different concentrations of
decanter sludge were prepared and growth trial
has been conducted on buffalo calves. Bodyweight
of calves was recorded fortnightly. Variation in
body weights of experimental piglets is provided
in Fig.32. Feed mixture CM- II with 40% decanter
sludge showed significant growth rate.

Biogas production from POME:  Batch
digestion study was conducted to find out the
biogas yield potential of POME. The experimental
set up consisted of 2.5 litre amber coloured
bottles with a sealed lid and glass bend tubes as
outlet, and rubber tube extension closed by pinch
clips as outlet. Biogas yield and methane content
in the biogas produced from POME of different
concentrations was measured daily by water
displacement method keeping cow dung as
control. The methane content was measured.

The volume of biogas-collected daily was
added up for seven days and designated as weekly
biogas production and expressed in milli litres.
The weekly biogas production for eight weeks
was added up and designated as total biogas
production. Ratio of total biogas production to
retention time is designated as average biogas
production. The day with which the maximum
biogas production reached was designated as
maximum biogas production. Weekly average
percent methane production was arrived by
taking average of 7-day methane content. The
measurement was done for 20 weeks and the
results are presented in figures 33-36.

Fig.30. Variation of bodyweights in
experimental ram lambs

CM I: 40% dehydrated POME in feed mixture, CM II: 50%
dehydrated POME in feed mixture, CM III: 60% dehydrated
POME in feed mixture

S. No. Strain designation Source of the sample Identity

1 Anaerobic pond Mill- II Streptomyces sp.

3 Facultative pond Mill- III Rhodococcus

4 Neutralization pond Mill- II Staphylococcus haemolyticus

5 Anaerobic pond Mill- I Arthrobacter sp.

Table 26. Predominant bacteria isolated from POME

Fig.31. Variation of bodyweights in experimental
weaned piglets

CM I: 15% dehydrated POME in feed mixture, CM II: 20%
dehydrated POME in feed mixture, CM III: 25% dehydrated
POME in feed mixture

Fig.32.  Variation of bodyweights in
experimental buffalo calves

CM I: 30% decanter sludge in feed mixture, CM II: 40%
dehydrated POME in feed mixture, CM III: 50% dehydrated
POME in feed mixture

Oil Palm Post Harvest Technology
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The biogas yield of sludge collected from
POME settling ponds was found better than that
of cow dung, which is the most common
substrate for biogas production. The generation

of biogas in terms of methane content was also
better for Palm Oil sludge, where as the biogas
yield of fresh POME at different concentrations
was found poor.

Fig 33. Weekly biogas production Fig.34. Weekly average methane content

Fig.35. Total biogas production during the
period under study

Fig.36. Daily average biogas production

POME I-2.5% solid content POME II-5.5% solid content POME III-10.5% solid content
POME-DUNG- 1:1 mixture with 7.1% solid content  SLUDGE-13.1% solid content

COW DUNG-10.3% solid content (control)



Evaluation of tractor mounted frond shredder

Mini palm oil mill Screw Press

Pilot plant for extraction of oil palm fibres

OIL PALM POST HARVEST MANAGEMENTOIL PALM POST HARVEST MANAGEMENT

Lambs feeding on POME based feed Weaned piglets feeding on POME based feed
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CRITICAL ANALYSIS OF TRAINING OF
TRAINERS PROGRAMME IN RELATION
TO OIL PALM GROWERS KNOWLEDGE
AND ADOPTION PATTERN

Diffusion Effect (cumulatively increasing
degree of influence upon an individual to adopt
or reject a technology resulting from the
activation of peer network about a technology
in a social system) studied with a sample of 748
oil palm growers indicated an unequal
distribution.

The training needs were assessed through
knowledge gaps as well as farmers requirement
through open ended questionnaire. No farmer
indicated the training need on integrated farming
system.

INSTITUTE VILLAGE LINKAGE
PROGRAMME FOR TECHNOLOGY
ASSESSMENT AND REFINEMENT IN
COASTAL AGRO-ECOSYSTEM IN WEST
GODAVARI DISTRICT OF ANDHRA
PRADESH

This programme was initiated during 1990-
2000 and was completed during 2005. The major
objectives were to identify and prioritize the
farmers needs and list the technologies available;
to assess and refine the available technologies in
the existing micro farming situations; and to
assess the impact of refined technology for
adoption in similar production systems in the
coastal agro-ecosystem. The study was taken up
in Pedakadimi village of Pedavegi Mandal, West
Godavari district of Andhra Pradesh.

The two possible farming systems namely
lowland and upland were identified in the chosen
village. A total of 23 interventions were identified
19 interventions were implemented for
assessment and refinement. The interventions
were implemented in the form of “on farm trials
(OFT) and verification trials”.

Salient findings:

The introduction of high yielding varieties
of paddy in place of traditional varieties not only
gave high yields but also reduced the cost of
cultivation. It also created a tremendous impact
on the local farming community paving the way
for seed village concept. Application of
Carbofuran @ 25 kg/ha during early transplanting
controlled the attack of Gall midge in paddy.
Formation of alleys of 20 cms at 2 m interval
along with application of chloropyriphos @ 2 ml/
l at tillering stage controlled the brown plant
hopper incidence in paddy. Application of
Propiconazole and Validomycin controlled the
sheath blight of paddy. The use of balanced dose
of fertilizers along with Blue green algae and Zinc
sulfate reduced the excess use of Nitrogenous
fertilizers and enhanced the yields of paddy. The
specific use of Endosulfon @ 1.6 ml/l and Nuclear
Poly hedrosis virus controlled the tobacco
caterpillar attack and increased the yields by 20
per cent. Application of Ridomil and Calixin
reduced the incidence of Black shank and
Fusarium wilt respectively in Tobacco.

Adoption of recommended dose of
fertilizers in Oil Palm increased the FFB yields by
17-24 per cent and reduced the nutrient
deficiencies due the impact caused by nutrient
imbalances. Application of Phorate granules @
20 g/palm in the spindles along with castor cake
baiting and treating the breeding sites with green
muscardine fungus reduced the incidence of
Rhinoceros beetle in Oil Palm. The use of 0.2 %
Carbendzim in the crown region effectively
controlled the bud rot in Oil Palm. Maize shoot
borer was effectively controlled by using

SOCIAL SCIENCES
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Endosulfon and enhanced the yields by 7-14 per
cent. Application of Chloropyriphos @ 2.5 ml/l
twice and adopting sanitary measures controlled
the leaf eating caterpillar in green gram. Spraying
of Dithane M 45 @ 3 g/l at 30-35 days and 50-55
days after sowing along with field sanitation
reduced the powdery mildew incidence in maize.

Introduction of de-worming in cattle
effectively reduced the incidence of ecto and
endo-parasites and improved the health of
animals. Effective use of nutrient supplements in
cattle improved the health of the animals in the
village. De-worming in sheep also resulted in the
improving the health and productivity of the
animals. Implementation of fresh water
technology of Catla, Rohu and Mrigal in the ration
of 2:7:1 in the community pond has increased
the net returns and in turn improved their
livelihood tremendously. Lastly it is worth
mentioning that all the above successful
implementations got wide publicity and
appreciation from the village and it also spread
to the adjoining villages.

OIL PALM DATA BASE MANAGEMENT
SYSTEM: Data were collected from oil palm
growers on area planted and FFB production from
oil palm growing states in the country. Grower-
wise Information during 2004-05 was collected
from Goa. Majority of the farmers (85%) were
having oil palm plantations of 8-12 years age and
were obtaining FFB yield upto 9 tonnes/ha
followed by 9-18 t/ha. A very few farmers (2%)
with plantation of 10-12 years age were obtaining
high yield levels of 18-27 tonnes/ha.

DESIGN AND DEVELOPMENT OF
NRCOP WEBSITE

Incorporated the data on institute activities
on the web site in a uniform format as that of all
ICAR institutes and necessary improvements
were made and incorporated. Updating of website
was done from time to time.

MULTIDISCIPLINARY APPROACHES
FOR TRANSFER OF TECHNOLOGY
AND AREA EXPANSION IN RELATION

TO OIL PALM DEVELOPMENT IN INDIA:

Director and scientists had attended the
Project management Committees and price
Fixation Committees in different states as and
when required. The scientists also participated
in National Level Monitoring Team on ISOPOM
which reviewed the progress made in the
implementation of ISOPOM Programmes by
different states during 2005.

The scientists also participated in
identification of suitable areas for oil palm
cultivation in Chhatishgarh, Andhra Pradesh, West
Bengal and North eastern states.

Under this programme a Consultancy
project on Oil Palm Development in Karnataka
is going on where Project Assistant have been
posted in different district for facilitating the oil
palm development programme in target area.
They are also entrusted to look into the problems
being faced by the growers in oil palm cultivation,
analyzed the problem and suggest the remedial
measures.

Supply of commercial formulations of
microbial cultures: Commercial formulations
of microbial organisms namely Metarhizium
anisopliae and Trichoderma viride were supplied
to various Oil palm growers for the control of
Rhinoceros beetle and bud rot.

OTHER TRANSFER OF TECHNOLOGY
ACTIVITIES ORGANIZED

Exhibitions organised/participated/
provided exhibits at NRCOP, Pedavegi.

● Provided exhibition material i.e. specimens,
blowups and charts to display at Exhibition
organised at Mysore during awards ceremony
on 16.4.2005.

● Participated in the Exhibition during
Rytusadassu organised at Buffalo Research
Station, Venkataramannagudem (A.P.) on 28-
29 May 2005.

● Participated in the “Pride of India-Science
Expo” organised on the occasion of 93rd
Indian Science Congress at Acharya NG
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Ranga Agricultural University (ANGRAU),
Hyderabad, held during 3-7 January 2006.

● Participated in the Exhibition organised on
the occasion of Southern Regional
Agricultural Fair - National Level Kisan Mela
at Indian Institute of Horticultural Research,
Bangalore during 3-4 March 2006.

Participation in Exhibition/ Kisan Mela etc
at NRCOP-RS, Palode:

● Participated in the exhibition ‘Kathir-2005’
held at Vithura, Trivandrum during 1st week
of May, 2005

● Participated in the exhibition stall of CPCRI
from 17.12.05 to 01.01.2006 in connection
with ‘Karshika Mela’ at Thodupuzha organized
by the Gandhi Study Centre.

● Participated in the ‘Karshika Mela’ held at
Palode from 7th to 13th February, 2006 and
bagged 1st prize in the Govt. Category.

● Participated in ‘The Mushroom Fair’
conducted by TBGRI held from 14th to 16th

February 2006.

● Participated in ‘Rastriya Bagwani Kisan Mela-
Cum-Exhibition’ from 3rd to 4th March 2006
conducted by the Indian Institute of
Horticultural Research, Bangalore.

Providing publicity materials:  Provided
publicity material / Exhibits to the department
of Horticulture for participating in the Exhibition
organised at Mysore and participated in southern
regional agricultural fair at Bangalore. The
literature was also provided on “Oil Palm
cultivation” to department of Horticulture,
Karnataka.

Oil Palm in All India Radio Programme:
The scientists of the centre are participating in
Phone in programmes on oil palm being recorded
and broadcasted live on AIR – Vijayawada
between 6.25pm to 7.45pm.

Queries on oil palm: Queries of oil palm
growers regarding cultivation practices received

through letters and phone calls are being regularly
attended and replied. Entrepreneur/
developmental department letter queries are also
answered from time to time.

Field visits: Based on the request received from
farmers/ entrepreneurs/ state department of
agriculture/ horticulture, visits to oil palm
plantations for diagnosing the problems faced by
the growers and suggesting suitable remedial
measures is regularly followed. Oil Palm
plantations located in Andhra Pradesh, Karnataka
and Goa were visited and problems faced by the
oil palm growers regarding pests, diseases and
nutritional disorders were diagnosed and
necessary remedial measures were suggested.

Exposure of students visiting during study
tour to the institute to oil palm: At Pedavegi,
exposure visits (6) to the students of Acharya N.
G. Ranga Agricultural University, Acharya
Nagarjuna University and Andhra University were
organised. A total of 418 students visited the
NRCOP. In all the above visits they were taught
about the research programmes of the centre,
shown the laboratories and they were shown
video film on Oil Palm cultivation.

At NRCOP-RS, Palode six one-day training
programmes were organised for students in
which 338 students from different colleges/
schools participated.

Sl. Date Topic No. of
No Participants

1 18-19th Oil Palm Research 66
May 2005 and Development

2 19 Feb Strategies for 102
2006 research and

development for
sustainable oil palm

Total 168

Table 31. Interface meets organised at
NRC for Oil Palm, Pedavegi
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Sl. Date Training programme Venue Place from Number of
No. trainees came. participants

1. 04.06.2005 Oil Palm Cultivation NRCOP, Andhra Pradesh 9
Pedavegi, A .P Orissa

2. 21st to 25th Oil Palm Production NRCOP, Andhra Pradesh 5
06.2005 Technology Pedavegi, A. P Orissa

3. 15th to 21st Oil Palm Production NRCOP, Andhra Pradesh 19
09.2005 Technology Pedavegi, A. P KarnatakaGujarat

MizoramTripura

4. 21st to 26th Oil Palm Production NRCOP, Mizoram 11
11.2005 Technology Pedavegi, A. P

5. 13th to 15th Nursery Management NRCOP, Orissa Kerala 5
12.2005 in Oil Palm Pedavegi, A. P

6. 27-28 Oil Palm Production Farmers Training Goa 28
January 2006 Technology centre, Old Goa,

Goa

7. 7-9 Plant Protection NRCOP, Andhra Pradesh 8
February 2006 in Oil Palm Pedavegi, A. P Orissa, Kerala,

Tamil Nadu.

Table 27. Training programmes organised for Officers

TRAINING PROGRAMMES ORGANISED

The following training programmes for
officers and farmers were conducted during 2005-
2006, details are as follows.

Training programmes for Officers: Training
programmes on Oil Palm Production Technology,
Plant Protection in Oil Palm, Nursery
Management in Oil Palm and Oil Palm Cultivation
were organised to officers belonging to
Department of Agriculture, Horticulture, State
Agricultural University, ICAR institutions and Oil
Palm entrepreneurs. A total of 85 officers from
Andhra Pradesh, Goa, Gujarat, Karnataka, Kerala,
Orissa, Tripura, Tamil Nadu and Mizoram
participated (Table 1). In training programmes,
series of lectures were delivered on different
aspects of Oil Palm. Field visits were arranged to
demonstrate method of planting, control of pests
and diseases, correction of nutritional disorders
etc. Literature viz. Compendium of lectures on

Oil Palm Production Technology, Pest, Disease
and Disorders Management in oil palm and
nursery management in oil palm, leaf nutrient
analysis in oil palm were distributed to the
officers.

Training programmes organised to
farmers : Nineteen one day On Campus and
14 one day On Farm training programmes on
“Oil Palm Cultivation”, 4 one day On Campus
and 6 On Farm training programmes on
“Irrigation and nutrient management in oil palm”
and eleven one day training programmes on
“Harvesting of Fresh Fruit Bunches” at farmers’
plantations were organised for 2418 farmers of
Andhra Pradesh, Karnataka, Goa, Gujarat, Orissa
and Tamil Nadu. In all the above programmes,
lectures were delivered on respective subjects
of Oil Palm. Field visits were arranged to
demonstrate method of planting, control of pests
and diseases, correction of nutritional disorders.

TRAINING & EDUCATION
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Sl. No Date Place & state of farmers represented No. of Participants

1. 10.10.2005 East Godavari, A. P 47
2. 11.10.2005 West Godavari, A. P 53
3. 14.10.2005 West Godavari, A. P 49
4. 27.12.2005 East Godavari, A. P 34

Total 183

Table 29.  Training programmes for Farmers on “Irrigation and Nutrient Management
in Oil Palm” conducted at NRC for Oil Palm

Sl. Date Place at which the Training Place & state of No. of
No Programme organised farmers represented Participants

1. 28.07.2005 Lebagiri, Koppal Taluk Koppal, Karnataka 70
2 29.07.2005 Nagarahalli, Mundargi Taluk Gadag, Karnataka 48
3 08.08.2005 Ramachandrapuram, Srikakulam, A. P. 51

Gara mandal, Srikakulam
4 09.08.2005 Jodumamillavalasa, Vizianagaram, A. P. 60

Salur mandal, Vizianagaram
5 10.08.2005 Narasipatnam, Visakhapatnam Visakhapatnam, A. P. 52
6 27.08.2005 Sarvepalii, Nellore Nellore, A. P. 42
7 09.09.2005 Aswaraopet Khammam,  A. P 60
8 29.09.2005 Palvoncha Khammam, A. P 40
9 06.12.2005 Kambara, Veeraghattam mandal, Srikakulam, A.P. 51

Srikakulam dist
10 07.12.2005 Karada, Bobbili mandal, Vizianagaram, A. P. 50

Vizianagaram dist
11 08.12.2005 Vammavaram, S. Rayavaram Visakhapatnam, A.P. 45

mandal, Visakhapatnam dist
12 24.1.2006 Quepem, Goa Goa 60
13 25.1.2006 Valpoi, Sattari, Goa Goa 32
14 30.1.2006 Belgaum, Karnataka Karnataka 92

TOTAL 753

Table 28. On Farm training programmes on “Oil Palm Cultivation”

Importance of FFB harvesting indices were
explained and demonstrated FFB harvesting
technique. Farmers were shown video film on
Oil Palm cultivation and they were taken to Oil
Palm gardens. Farmers were also taken to
processing units to know about the harvesting

standards, time of harvesting, quality aspects of
FFB in processing and demonstrations were
arranged on FFB harvesting from tall palms.
Literature viz. Oil Palm Cultivation Know how-
do how, Oil Palm Sagu and Oil palm Cultivation
were distributed to the farmers.



Trainees (officers) visit to oil palm nursery Demonstration of Oil Palm planting

Explaining Stem wet rot symptoms to officers Demonstrating harvesting of Oil Palm FFB in tall palms

On farm training on Oil Palm cultivation at Goa Interaction of Mizoram farmers during a field visit in A.P.

TRAINING AND EDUCATIONTRAINING AND EDUCATION
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Sl. Date Place at which the Training No. of Participants
No Programme organised

1 20.10.2005 Kukunoor, Khammam Dt., A. P. 45
2. 3.1.2006 Dammapet, Khammam Dt., A. P. 52
3. 24.2.2006 Chatrai, Krishna Dt., A.P. 65
4. 4.3.2006 Ketepalli, Krishna Dt., A.P. 50
5. 4.3.2006 Polasanipalli, Krishna Dt., A.P. 50
6. 24.3.2006 Koyyuru, Krishna Dt., A.P. 25

Total 287

Table 30. On Farm training programmes on “Irrigation and Nutrient Management in Oil Palm”

Sl. Date Place at which the Training Place & state of No. of
No Programme organised farmers represented Participants

1. 01.04.2005 Kuruwada, Shimoga district, Shimoga and Davenegeri 20
Kerebilichi, Chennagiri Taluk, district of Karnataka
Davenegeri district and
Hosakundawada,
Davenegeri district.

2. 02.04.2005 Munduvada, Mundargi, Koppal, Gadag, Hospet, 37
Gadag district. Ballary and Raichur

districts of Karnataka

3. 04.04.2005 Sanguem, Goa. Sanguem, 49
Quepe taluks  of Goa

4. 05.04.2005 M/s. Godrej Agro Vet Oil palm Sattari, Madgoa, 30
plantations, Volpai, Goa. Old Goa, Ponda and

Bicholi of Goa

5. 09.08.2005 Jodumamillavalasa, Vizianagaram, A. P. 60
Salur mandal, Vizianagaram

6. 10.08.2005 Madugual, Visakhapatnam Visakhapatnam, A. P. 45

7. 27.08.2005 Sarvepalii, Nellore Nellore, A. P 42

8. 05.09.2005 Kalavalapalii, Chagallu mandal West Godavari, A. P. 50

9. 05.09.2005 Makkinavarigudem, West Godavari, A. P. 70
T. Narasapuram

10. 06.09.2005 Veleru, Bapulapadu mandal Krishna, A. P 70

11. 09.09.2005 Naravarigudem, Aswaraopet Khammam, A. P. 40

TOTAL 513

Table 31.  On Farm training programmes on “Oil Palm Fresh Fruit Bunches Harvesting”

Training & Education
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EDUCATION

Er. Shinoj, S. organised the following training programmes

● One year Graduate apprenticeship training programme in Chemical engineering

● One year Diploma apprentice training programme in electronics and instrumentation.

Name of Discipline & college Period of Title of project work Guide
the student project work

M. BALA M. Sc Biochemistry April-June Extraction of DNA from Dr. P. K. Mandal
TRIPURA Sir C.R.R. College 2005 different palms without
SUNDARI for Women, Eluru using detergent

S. SREE M. Sc Biochemistry April-June Analysis of genetic diversity Dr. P. K. Mandal
LAKSHMI Sir C.R.R. College 2005 of American oil palm (Elaeis

for Women, Eluru oleifera) using randomly
amplified polymorphic DNA

K. VENKATA M. Sc Biotechnology April-June Analysis of fatty acid Dr. P. K. Mandal
VAMSY Bharathidasan 2005 composition in the oil

University, extracted from different
Tiruchirapalli portions of oil palm (Elaeis

guineensis Jacq.) Bunches and
different parts of fruits

CHANDRA M. Sc Biotechnology April-June Use of functional micro-satellite Dr. P. K. Mandal
SEKHAR Bharathidasan 2005 markers to detect the genetic
G.V.V.N University, variability in oil palm

Tiruchirapalli (Elaeis guineensis Jacq.)

D. Annie Ruth M. Sc(Biotechnology) May-July Comparative protein estimation Dr. P. Kalidas
Helena Nagrjuna university, 2005 studies in different

Guntur microorganisms

A. Jyothsna M. Sc(Biotechnology) May-July Studies on effect of culture Dr. P. Kalidas
Nagarjuna university, 2005 filtrates on growth of micro
Guntur organisms

M. Lakshmi M. Sc(Biotechnology) May-July Studies on longevity of Dr. P. Kalidas
Nagarjuna university, 2005 M. anisopliae and B. bassiana,
Guntur T. Viridae spores in commercial

formulation

K.R. Madhavi M. Sc(Biotechnology) May-July Studies on effect of agro Dr. P. Kalidas
Nagarjuna university, 2005 chemicals on growth of micro-
Guntur bial agent T. viridae

PROJECT WORKS OF STUDENTS CARRIED OUT AT THE INSTITUTE:

The following students carried out their project works for partial fulfillment of the degrees during
2005-06:
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Imrahullah M. Sc(Biotechnology) May-July Studies on effect of growth of Dr. P. Kalidas
khan Nagarjuna university, 2005 B. bassiana on psychids of oil

Guntur palm in different media, pH, salt
concentration and its efficacy
on psychids of oil palm

S. Balaji M. Sc Microbiology May-July Studies on bunch end rot Dr. M. Kochu
KGRL College, 2005 disease of oil palm Babu
Bhimavaram

D. Rebecca M. Sc Microbiology May-July Studies on growth pattern of Dr. P. Kalidas
KGRL College, 2005 T. viride on different growth
Bhimavaram media, pH, thermal death time

and ultraviolet radiation

M. Padmaja M. Sc Microbiology May-July Studies on effect of agro Dr. P. Kalidas
Andhra University, 2005 chemicals on growth of
Visakhapatnam microbial agent B. bassiana

Ch. Satyavathi M. Sc Microbiology May-July Investigations on orange Dr. M. Kochu
Andhra University, 2005 spotting of oil palm Babu
Visakhapatnam

P. Sirisha M. Sc Microbiology May-July Studies on effect of Dr. P. Kalidas
Visakha women’s 2005 agrochemicals on the growth
Govt. college, of  microbial agent
Visakhapatnam Metarhizium anisopliae

M. Rajesh B.Tech (Biotech) Nov’05- Studies on Electrophoresis Dr. P. K. Mandal
Madanapalle college Jan’06 pattern of Isozymes and
of Science & Tech- protections indifferent levels
nology, Madanapalle of pisifera variety of oil palm

T. C. Venka B.Tech (Biotech) Nov’05- Studies on Electrophoresis Dr. P. K. Mandal
teswarlu Madanapalle college Jan’06 pattern of Isozymes and

of Science & Tech- proteins in different leaves
nology, Madanapalle of dura variety of oil palm.

V. Gopi satya M.Sc (Microbiology) Jan-March Studies on effect of abiotic Dr. P. Kalidas
Prasad College of arts & 2006 factors on the virulence of

science, Pudukottai Metarhizium anisopliae

K. Srinivas M.Sc (Microbiology) Jan-March Studies on effect of Metarhizium Dr. P. Kalidas
College of arts & 2006 anisopliae on the growth of
science, Pudukottai bruchids

M. Murali M.Sc (Microbiology) Jan-March Studies on the impact of the bio Dr. P. Kalidas
Mohan College of arts & 2006 control organism on the

science, Pudukottai growth of the earth warms

K. Chiranjeevi M.Sc (Microbiology) Jan-March Bio efficacy studies of Dr. P. Kalidas
PR Colege, Thanjavur 2006 Metarhizium anisopliae  on

rhinoceros beetle

Training & Education
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Dr. P. Kalidas received the first prize for Oral
presentation in the National seminar on “Tel Tad
Anusandhan evam Vikas- Chunauthiya aur
Sambhavanaye” held at NRCOP, Pedavegi during
October, 2005.

Dr. M V Prasad recieved the best Poster
presentation award in Rashtriya sanghosti - tel
thad anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi on
“Oil Palm Research and Development-Challenges
and opportunities”) held on 26.10.2005 at NRC
for Oil Palm, Pedavegi for his poster on the article
entitled “Thad tel - Ek uttam Vikalp (Palm oil an
excellent choice)” authored jointly as Rayapa Raju
D G S and Prasad M V.

Dr. P. Murugesan, Senior Scientist received the
second best Poster award for the paper entitled
“Evaluation of Tenera x tenera progenies for
hybrid seed production” in National seminar on
Oil palm research and challenges during 26, Oct
2005 organised by National Research Centre for
Oil Palm, Pedavegi-534 450, West Godavari
District (A.P.).

Dr. P. Murugesan received the best poster award
for the paper entitled “Oil Palm selection and
hybrid seed production in India” in National Seed
Seminar on “Prosperity through quality seeds”
held at AG Ranga Agricultural University,
Hyderabad during 24-26th February, 2006.

Special Assignments

Er. Shinoj Subramannian was Chairman of the
committee constituted by Department of
Horticulture, Govt.of Karnataka to assess the
OER in palm oil mills of Karnataka during August
2005.

6.  AWARDS  AND  RECOGNITIONS
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The National Research Centre for Oil Palm
is maintaining linkages with the following National
and International Institutes / Agencies:

A. National

● Technology Mission on Oil Seeds Pulses and
Maize (TMOP&M)

● National Agricultural Technology Project
(NATP)

● State Departments of Agriculture/
Horticulture, Govt. of Andhra Pradesh, Tamil
Nadu, Karnataka, Kerala, Goa, Gujarat, Orissa,
Mizoram and Tripura

● State Agricultural Universities of oil palm
growing states

● Entrepreneurs involved in oil palm
development

● Agricultural Finance Corporation

● Oil Palm India Ltd (OPIL), Kottayam, Kerala

● CIRCOT, Mumbai

7. LINKAGES AND COLLABORATIONS

B. International

● Malaysian Palm Oil Board, Malaysia

● ASD Costa Rica

● IDEFOR, Ivory Coast

● DAMI, Papua New Guinea

● United Nations Development Programme
( UNDP )

● CIRAD-CP, Montpellier, France

● BUROTROP - Paris, France

● UNIVANICH, Thailand

This centre has been providing technical
advice to TMOP&M, and State Agriculture/
Horticulture Departments on all aspects of oil
palm cultivation. The TMOP&M funds are being
utilized for strengthening the training programme
in which the lower level field staff involved in oil
palm development are trained.  A leaf nutrient
analysis laboratory meant for analyzing the leaf
samples for effective scheduling of fertilizers is
also being funded by TMOP&M.

8. AICRP/CO-ORDINATION UNIT/NATIONAL CENTRES

The activities of oil palm under All India Coordinated Research project on Palms (AICRP, Palms)
are being monitored by the Project Coordinator (Palms) at Central Plantation Crops Research
Institute (CPCRI, Kasaragod).
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RESEARCH ARTICLES/ BOOK CHAPTERS/
REVIEW ARTICLES ETC

● Kalidas, P. and Kochu Babu, M. 2005. Success
story of commercialization of Bioagents of
insect pests and diseases of Oil palm in India.
In proceedings of Agriculture, biotechnology
& sustainability conference: Technology Break
throughs and commercialization-The way
Forward. PIPOC 25-29th September, 2005,
Kuala Lumpur, Malaysia. Pp 972-976.

● Kalidas, P., Venkateswara Rao, Ch., Ali, Nasim
and Kochu Babu, M. 2006. New pest incidence
on Oil palm seedlings in India- A study. The
Planter. 82(960): 181-186.

● Kochu Babu, M., Pillai, R.S.N. and Murugesan,
P. 2004. Production of quality planting material
of oil palm in India.   In: Crop Improvement
and Production Technology of Horticultural
Crops (Vol I) (Edited by K.L. Chadha et al)
Horticulture Society of India. Pp-265- 272.

● Mandal, P.K. and Gayathridevi V. 2005.
Validation of a time and cost saving saving
indirect method of oil estimation from oil
palm mesocarp by using large sized soxhlet
apparatus. The Planter, 81(955): 609-615.

● Mandal, P.K., Sireesha, K. and Jayashree, E. 2004.
Extraction of Carotenoids from Crude Palm
Oil.  J. Indian Soc. Coastal Agric. Res., 22: 164-
167.

● Mary Rani K L and Prasad M V 2005. Impact
of duty structure on oil palm trade and
cultivation. International Journal of Oil Palm.
5 (1&2): 43-45.

● Mathur, R.K.; Pillai, R.S.N.; and Murugesan, P.
2005. Oil Palm genetic resources in India-
Evaluation and Utilization. In Proceedings of
Agriculture, Biotechnology & Sustainability
Conference on Technological breakthrough
and Commercialization– The way forward,

9. LIST OF PUBLICATIONS

PIPOC 2005- International Palm Oil
Congress, during 25-29 September 2005, at
Malaysian Palm Oil Board, Kuala Lumpur,
Malaysia. Pp 742-757.

● Murugesan, P. 2006. Oil Palm Seed Technology
In: Advances in Tree seed Technology (Vol II)
(Ed K. Vanangamudi et al) Agrobios (India)
publishers, Jodhpur (Rajasthan).

● Murugesan, P.; Mathur, R.K.; Pillai, R.S.N.; Ravi
Kumar, M.; Kapashi, S.; Hegde, M.; and Kochu
Babu, M. 2005. Oil Palm selection and
commercial seed production in India. In
Proceedings of Agriculture, Biotechnology &
Sustainability Conference on Technological
breakthrough and Commercialization– The
way forward, PIPOC 2005- International Palm
Oil Congress, during 25-29 September 2005,
at Malaysian Palm Oil Board, Kuala Lumpur,
Malaysia. Pp- 768-769.

● Murugesan, P., Pillai, R.S.N., Mathur, R.K., Ravi
Kumar, M., Kapashi, S. and Kochu Babu, M.
2006. Oil Palm selection and hybrid seed
production in India The Planter 82(961): 227-
244.

● Murugesan, P., Mathur, R.K., Pillai, R.S.N. and
Kochu Babu, M. 2005. Effect of accelerated
ageing on seed germination in oil palm, Seed
Technology (International journal). 27(1):
108-112.

● Murugesan, P., Mathur, R.K., Pillai, R.S.N. and
Kochu Babu, M. 2005. Rare occurrence of
precocity in Oil Palm seedlings. ICAR NEWS
July –Sept 2005: 12-13.

● Pillai, R.S.N. 2005. Oil Palm Breeding in India-
Present and Future. In Proceedings of
Agriculture, Biotechnology & Sustainability
Conference on Technological breakthrough
and Commercialization– The way forward,
PIPOC 2005- International Palm Oil
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Congress, during 25-29 September 2005, at
Malaysian Palm Oil Board, Kuala Lumpur,
Malaysia.Paper presented at International
Palm Oil Congress (PIPOC-2005) held in
Malaysia during 25th to 29th September, 2005.

● Prasad M. V., Mary Rani K. L. and Rayapa Raju
D. G. S. 2005. Role of private entrepreneurship
in oil palm development. International Journal
of Oil Palm. 5(1&2): 39-42.

● Shinoj, S. and Kochu Babu, M. 2005. Status of
Oil Palm Harvesting and Processing in India.
In proceedings of Agriculture, Biotechnology
& Sustainability Conference-PIPOC-2005, 25-
29 September, Malaysian Palm Oil Board,
Selangor, Malaysia, Pp- 986.

● Shinoj, S., Madhavan, K., Krishna Madhavi, N.,
Kumar, K.B.S. and Kochu Babu. M. 2005. Non-
Destructive and Quick Method for on Line
Monitoring of Oil Palm Seed Moisture. In
Proceedings of Agriculture, Biotechnology &
Sustainability Conference-PIPOC-2005, 25-29
September, Malaysian Palm Oil Board,
Selangor, Malaysia, Pp- 838.

● Suresh, K. and Reddy, V.M. 2005.
Photosynthesis and age of juvenile oil palm
leaves under irrigated conditions.
International Journal of Oil Palm. 5 (1&2):
29-32.

● Suresh, K., Reddy, V.M. and Sivasankarkumar,
K.M. 2005. Soil and leaf nutrient status of oil
palm associated with leaf breaking.
International Journal of Oil Palm. 5(1&2): 15-
18.

● Suresh, K and Nagamani, Ch. 2006. Variations
in photosynthetic rate and associated
parameters with age of oil palm leaves under
irrigation. Photosynthetica. 44(2): 309-311.

● Vanangamudi, V., Natarajan, K. and Murugesan,
P. 2006. Water Management for quality seed
Production In: Advances in seed Science and
Technology Vol I Recent trends in seed

Technology and Management (Eds
K.Vanangamudi et al) Agrobios (India) Jodhpur
(Rajasthan). Pp- 435–442.

● Vanangamudi, V., Bharathi, A. and Murugesan,
P. 2006. Seed hardening for drought resistance
In: Advances in seed Science and Technology
Vol I Recent trends in seed Technology and
Management (Eds K. Vanangamudi et al)
Agrobios (India) Jodhpur (Rajasthan).Pp-
196-200.

POPULAR ARTICLES

● Kochu Babu, M., Kalidas, P. and Pillai, R.S.N.
2005. Oil palm  cultivation – a successful
venture in Andhra Pradesh, India. Plant Horti
Tech., 5(5): 21-24.

● Mandal, P.K. and Kochu Babu, M. 2005. Palm
Oil – a high value edible oil and raw material
for value added food products (Part I). Plant
Horti Tech.  5(6): 30-34.

● Mandal, P.K. and Kochu Babu, M. 2005. Palm
Oil – a high value edible oil and raw material
for value added food products (Part II). Plant
Horti Tech, 6(1): 39-41.

● Murugesan, P., Nagamangala, U., Bijimol, G. and
Padma, P. 2005. Oil Palm bunch harvest with
different stages of maturity. Annathatha
(Telugu).

● Prasad M. V. and Rayapa Raju D. G. S. 2005.
Oil Palm totallo madati moodu samvatsralu
teesukovalasina jagrattalu (Telugu).
(Precautions to be taken during first three
years of oil palm cultivation). Ryteraju column
of Eenadu telugu daily news magazine dated
11th August’ 2005.

● Reddy V.M., Prasad M.V. and Rayapa Raju D.G.S.
2005. Oil Palm lo patra visleshana
pramukhyam(Telugu). (Importance of leaf
nutrient analysis in oil palm). Ryte raju column
of Eenadu telugu daily news magazine dated
19th December’ 2005.
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● Reddy V.M., Prasad M.V. and Rayapa Raju
D.G.S., 2005. Oil Palm lo patra visleshana
pramukhyata, namuna sekarana(Telugu).
(Importance of leaf nutrient analysis in oil
palm and collection of leaf sample). Annadata
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January 2006, Pp-58.

● Shinoj, S. and Kochu Babu, M. 2005. Quality
control in oil palm. The Hindu Daily
Newspaper dated 9th March 2006.

● Shinoj, Subramannian and Kochu Babu, M.
2005. Maximizing palm oil production through
better Oil Extraction ratio (OER), Plant
Horti-tech Vol. 6(3): 25-27.

TECHNICAL BULLETINS/ FOLDERS/
BOOKS/ PROCEEDINGS/COMPACT
DISCS ETC.
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Information System. Published by Director,
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● Mathur R.K., Mandal, P.K. Suresh K. and G.
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our sambhabanayen. Published by Director,
National Research Centre for Oil Palm. Pp-
67. ISBN: 81-87561-13-0

● Murugesan, P., Pillai, R.S.N., Padma, P., Bijimol,
G. and Krishnamurthy, T. 2006. Proceedings
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National Research Centre for Oil Palm,
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Pedavegi (A.P.).

● Pillai, R.S.N., Mathur, R.K, Mandal, P.K and
Suresh, K. 2005. NRCOP Highlights-2003-
2005. Published by Director, NRC for oil palm,
Pedavegi (A.P.).Pp-16. ISBN: 81-87561-12-2.

● Prasad, M.V., Mary Rani, K.L., Suresh, K., Reddy,
V.M. and Kalidas, P. 2005. Technology
Assessment and Refinement through
Institution Village Linkage Programme
(Genesis, Assessment, Refinement and
Success), NRC for Oil Palm,Pedavegi. Pp-
65.

● Prasad M. V., and Rayapa Raju, D.G.S. 2005.
Compendium of lectures on oil palm
production technology- 2005. Published by
Director, NRCOP, Pedavegi (A.P.). Pp- .

● Prasad, M.V., Reddy V.M., Kalidas, P., Suresh, K.
and Rayapa Raju D G S 2005. Oil Palm
Cultivation, NRC for Oil Palm, Pedavegi. Pp-
67.

● Prasad M V.; Reddy, V M; Kalidas, P.; Suresh, K.;
and Rayapa Raju, D G S. 2005. A pocket book
on Oil Palm cultivation (in English & Telugu).
Published by Director, NRCOP, Pedavegi
(A.P.). Pp-67.

● Shinoj, S. 2005. Information System on
harvesting and processing of oil palm FFB-
An interactive CD.

PRESENTATIONS IN CONFERENCES/
SYMPOSIA/ SEMINARS/ OTHER FORA

● Kalidas, P. and Satyavani, V. 2005. Studies on
the effect of application technologies of
microbial agent Metarhizium anisopliae on the
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management of rhinoceros beetle in Oil palm.
A paper presented in the National
Conference on Applied Entomology: Current
status, Challenges and Opportunities held at
Rajasthan College of Agriculture, Udaipur
during 26-28th September, 2005. Abstracts
PP-285-86.

● Kalidas, P. and Satyavani, V. 2005. Impact of
various chemical substances on the growth
of Metarhizium anisopliae. A paper presented
in National Seminar on “TEL TAD
ANUSANDHAN EVAM VIKAS-
CHUNOTIYAN AUR SAMBHAVANAYAN
(Oil Palm Research and Development-
Challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005.Pp-

● Kalidas, P. and Rajasekhar, P. 2005. Influence
of external factors on the pollinating weevil
population of Oil palm. A paper presented in
National Seminar on “TEL TAD
ANUSANDHAN EVAM VIKAS-
CHUNOTIYAN AUR SAMBHAVANAYAN
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005. Pp-

● Kalidas, P. and Kochu Babu, M. 2005. Oil palm
scenario in India-2005. A paper presented in
the seminar on Palm Oil - The Golden crop
organized by Malaysian Palm Oil Promotion
Council, Malaysia on 25th November, 2005 at
Hyderabad (A.P.).Pp-

● Kalidas, P., Prabhakar Rao, K.J. and Kochu Babu,
M. 2005. Economics of Oil palm nursery
maintenance. Journal of Oil seeds Research
(communicated).

● Kalidas, P., Rajasekhar, P. and Satyavani, V. 2006.
Role of biotechnology in suppressing the
negative effects of large scale Oil palm
cultivation on environment. A paper
presented in the National seminar on

Environmental biotechnology held at JKC
College, Guntur during 21-22nd January, 2006.
pp-12.

● Kochu Babu, M. and Mathur, R.K. 2005.
BHARAT ME TEL TAD ANUSANDHAN
EVAM VIKAS- EK AVALOKAN (Oil Palm
research and development in India- a review).
A paper presented in National Seminar on
“TEL TAD ANUSANDHAN EVAM VIKAS-
CHUNOTIYAN AUR SAMBHAVANAYAN
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005.pp-
1-3 (Oral).

● Mandal, P.K., Susmitha, D. and Raghavamma,
S.T.V. 2005. Biochemical and Molecular
characterization of oil palm (Elaeis guineensis
Jacq.) germplasm from Africa and Costa Rica
In the Agriculture, Biotechnology and
Sustainability Conference PIPOC 2005,
Organised by Malaysian Palm Oil Board,
Malaysia held on 25-29 September 2005.

● Mandal, P.K and Kochu Babu, M. 2005.
Bahumulya khadya tel our mulyawan bhojya
padartha banane me tad tel ki upoyogita.  A
paper presented in National Seminar on “TEL
TAD ANUSANDHAN EVAM VIKAS-
CHUNOTIYAN AUR SAMBHAVANAYAN
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005. Pp-

● Mandal, P.K and Sujatha, G. 2005. Tel tad me
jananik bibhidatha ka bislesan karneke liye
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CHUNOTIYAN AUR SAMBHAVANAYAN
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005.Pp.
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● Mandal, P.K., Satyavani, V. and Kochu Babu, M.
2006. Management of Basal Stem Rot Disease
of Palms in India – An Important Aspect: Early
detection of Ganoderma Infection Through
PCR Technology. National Seminar of ISCAR
on “Strategies for Improved Farming and
Ecological Security of Coastal Region” at
Central Tuber Crops Research Institute,
Sreekariyam, Thiruvananthapuram, Kerala. 21-
24 December,2005.

● Mandal, P.K.. Sujatha, G. and Chandrra Sekhar
G.V.V.N. 2006. Designing of oil palm (Elaeis
guineensis Jacq.) microsatellite primers and
testing their functionality in different palms.
In the National Symposium on molecular
breeding in crop plants. Indian institute of
vegetable Research, Varanasi – 221 305., U.P.
March 20-21., 2006.

● Mandal, P.K., Susmitha, D. and Raghavamma,
S.T.V. 2005. Biochemical and Molecular
Characterization of oil palm (Elaeis guineensis
Jacq.) germplasm from Africa and Coasta Rica.
In: Proceeding of Agriculture, Biotechnology,
Sustainability conference 9International Palm
Oil Congress) held at Kuala Lumpur Malaysia
on 25-29 September 2005. pp.1086-1101.

● Mandal, P.K and Kochu Babu, M. 2005.
Bahumulya khadya tel our mulyawan bhojya
padartha banane me tad tel ki upoyogita.  In:
the Smarika abam bistrith sarams of the
Rastriya sangothi on “Tel tad Anusandhan
abam bikash chunautiyan our
sambhabanayen” (Eds. Mathur R.K., Mandal,
P.K. Suresh K. and G. Bijimol). NRCOP,
Pedavegi– 534 450, Andhra Pradesh. October
26, 2005. Pp. 46-50.

● Mandal, P.K. and Sujatha, G. Tel tad me jananik
bibhidatha ka bislesan karneke liye
microsatellite primaron ki sanrachana. In: the
Smarika abam bistrith sarams of the Rastriya
sangothi on “Tel tad Anusandhan abam bikash
chunautiyan our sambhabanayen” (Eds.
Mathur R.K., Mandal, P.K. Suresh K. and G.

Bijimol). NRCOP, Pedavegi– 534 450, Andhra
Pradesh. October 26, 2005. pp. 16-17.

● Mandal, P.K., Satyavani, V. and Kochu Babu, M.
2006. Management of Basal Stem Rot Disease
of Palms in India – An Important Aspect: Early
detection of Ganoderma Infection Through
PCR Technology. In the abstract of the
National Seminar of ISCAR on “Strategies for
Improved Farming and Ecological Security of
Coastal Region” at Central Tuber Crops
Research Institute, Sreekariyam,
Thiruvananthapuram, Kerala. 21-24
December,2005. pp. 30-31.

● Mandal, P.K., Sujatha, G. and Chandrra Sekhar
G.V.V.N. 2006. Designing of oil palm (Elaeis
guineensis Jacq.) microsatellite primers and
testing their functionality in different palms.
In the Abstract of National Symposium on
molecular breeding in crop plants. Indian
institute of vegetable Research, Varanasi – 221
305., U.P. March 20-21., 2006. pp. 30-31.

● Mary Rani K L and Prasad M V 2005. Bharat
me tel thad ke kshetraphal ka vistar –
anudarshan aur anveshan (Oil Palm area
expansion in India – Retrospect’s and
prospects). Smarika evam vistrut saramsh.
Rashtriya sanghosti tel thad anusandhan evam
vikas chunautiya aur sambhavanayem
(souvenir and extended summaries brought
out on the occasion of National seminar in
Hindi on “Oil Palm Research and
Development-Challenges and opportunities”)
held on 26.10.2005, at NRC for Oil Palm,
Pedavegi. Pp-52-54.

● Mathur, R.K., Mosai, S., Sivramakrishna, V.N.P.,
and Gangadhar, G. 2005. VIBHIANN
DESHON KE TEL TAD SANKARON KA
MULYANKAN (Evaluation of oil palm hybrids
of different countries). In National Seminar
on “Tel Tad Anusandhan evam Vikas-
Chunotiyan aur Sambhavanayan (Oil Palm
Research and Development- challenges and
Opportunities) held at National Research
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Centre for Oil Palm, Pedavegi, A.P. during 26th

October’ 2005.Pp- 6.

● Mathur, R.K.; and Murugesan, P. 2005. TEL TAD
KE UCHCHA GUNHVATTA VALE
ANKURON AUR PODHON KA UTPADAN
(Production of superior quality oil palm
sprouts and seedlings). In National Seminar
on “Tel Tad Anusandhan evam Vikas-
Chunotiyan aur Sambhavanayan (Oil Palm
Research and Development- challenges and
Opportunities) held at National Research
Centre for Oil Palm, Pedavegi, A.P. during 26th

October’ 2005. Pp- 12-13.

● Mathur, R.K.; Sivramakrishna, V.N.P.; Mosai, S.;
and Vinod Kumar, P. 2005. COSTA RICA
EVAM PALODE SANKARON KA BHARAT
ME MULYANKAN (Evaluation of Costa Rican
and Palode hybrids under Indian conditions.
In National Seminar on “Tel Tad Anusandhan
evam Vikas- Chunotiyan aur Sambhavanayan
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005.Pp-
8-9.

● Murugesan, P. and Bijimol, G. 2005. Breaking
dormancy in Oil palm– Practical method. A
paper presented in National Seminar on “TEL
TAD ANUSANDHAN EVAM VIKAS-
CHUNOTIYAN AUR SAMBHAVANAYAN
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005.pp.

● Murugesan, P.; Mathur, R.K.; Nagmangla, U.; and
Padma, P. 2005. TENERA X TENERA
SAMUDAYA ME PISIFERA TADON KA
CHAYAN (Selection of pisifera palms in
tenera x tenera population). In National
Seminar on “Tel Tad Anusandhan evam Vikas-
Chunotiyan aur Sambhavanayan (Oil Palm
Research and Development- challenges and
Opportunities) held at National Research

Centre for Oil Palm, Pedavegi, A.P. during 26th

October’ 2005.Pp- 10-11.

● Murugesan, P.; Mathur, R.K.; Nagmangla, U.;
Padma, P.; Ravi Kumar, M. and Bijimol, G. 2005.
DURA AUR PISIFERA TADON ME
GUCHCHHON AUR PARAGKAN KE
PARIPAKWATA PAR MAUSAM KA
PRABHAV. (Effect of weather on bunch and
pollen maturity of dura and pisifera palms).
In National Seminar on “Tel Tad Anusandhan
evam Vikas- Chunotiyan aur Sambhavanayan
(Oil Palm Research and Development-
challenges and Opportunities) held at
National Research Centre for Oil Palm,
Pedavegi, A.P. during 26th October’ 2005.Pp-
4-5.

● Pillai, R.S.N., Hegde, M. V. and Krishna Kumar,
T. 2005. Oil Palm Hybrid seed production in
India – Present status and future strategies.
Paper presented at “Rashtriya Sangoshti, tel
tad anusandhan evam vikas – chunothiya oor
sambhavanayee” held at NRC for Oil Palm,
Pedavegi, on 26th October, 2005.

● Prasad, M.V. and Rayapa Raju, D.G.S. 2005. Tel
thad ki kheti me samasya kisan ka dristikon.
(Constraints in oil palm cultivation- Farmers’
perception). Smarika evam vistrut saramsh.
Rashtriya sanghosti tel thad anusandhan evam
vikas chunautiya aur sambhavanayem
(souvenir and extended summaries brought
out on the occasion of National seminar in
Hindi on “Oil Palm Research and
Development-Challenges and opportunities”)
held on 26.10.2005, at NRC for Oil Palm,
Pedavegi. Pp: 50-52.

● Prasad M V and Rayapa Raju D G S 2005. Tel
tad praudyogik prasar kisanom ki seva me ek
dashak(Dissemination of oil palm technology-
A decade service to farmers). Smarika evam
vistrut saramsh. Rashtriya sanghosti tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (souvenir and extended
summaries brought out on the occasion of

List of Publications
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National seminar in Hindi on “Oil Palm
Research and Development-Challenges and
opportunities”) held on 26.10.2005, at NRC
for Oil Palm, Pedavegi. Pp: 63-64.

● Rajasekhar, P. and Kalidas, P. 2005. Studies on
the effect of agrochemicals on the growth of
Trichoderma viride a biocontrol agent. A
paper presented in the seminar on
Microbiotech 2005 held at Osmania
university, Hyderabad during 8-10, December,
2005.

● Rayapa Raju, D.G.S. and Prasad, M.V. 2005.
Thad tel – Ek uttam Vikalp (Palm oil an
excellent choice) Smarika evam vistrut
saramsh. Rashtriya sanghosti tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (souvenir and extended
summaries brought out on the occasion of
National seminar in Hindi on “Oil Palm
Research and Development-Challenges and

opportunities”) held on 26.10.2005, at NRC
for Oil Palm, Pedavegi. Pp-65-66.

● Satyavani, V. and Kalidas, P. 2005. Effect of
antagonists on the pest management in Oil
palm. A paper presented in the National
Seminar on Research and development of Oil
palm in India, 19-20th Feb., 2005 held at NRC
for Oil palm, Pedavegi. Pp-174.

● Sunitha. S. 2005. Integrated nutrient
management in Oil Palm. Sunitha. S. 2005.
Integrated nutrient management in Oil Palm.
Paper presented at “Rashtriya Sangoshti, tel
tad anusandhan evam vikas– chunothiya oor
sambhavanayee” held at NRC for Oil Palm,
Pedavegi on 26th October 2005. Pp-

● Suresh, K. and Nagamani, Ch. 2005.
Photosynthesis in relation to stomatal
characteristics in Oil Palm. Paper presented
in National Seminar on Plant Physiology at
NAU, Navsari during Nov. 23-25, 2005.Pp-
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Dr. M. Kochu Babu

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi and
presented three poster papers and oral
presentation.

● Participated in the International Palm Oil
Congress (PIPOC-2005) held in Malaysia
during 25-29 September, 2005.

Dr. R. S. N. Pillai

● Participated in the International Palm Oil
Congress (PIPOC-2005) held in Malaysia
during 25-29 September, 2005.

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi and
presented three poster papers and oral
presentation.

● Visited Oil Palm Seed garden, Taraka
(Karnataka) during 29-31st July’ 2005 for
monitoring Oil Palm Seed Garden, Taraka
(Karnataka), Palm Tech Nursery, Kabini and
Farmers’ village in Mandya (Mysore).

● Visited Kotoonar area of Kerala during
12.03.2006 to 17.03.2006 for monitoring TxT
block at Palode, identification of dura and
pisifera palms at OPIL seed garden,
Thodupuzha and monitoring pest menace at
Kotoonar area of Kerala.

10. VISITS AND PARTICIPATION IN CONFERENCES,
SEMINARS, SYMPOSIA ETC

Dr. P.T. Varghese

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

Dr. V.M. Reddy

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

Dr. P. Kalidas

● Attended National Interface meet on Oil
palm Research and Development. 18th May,
2005 at the institute.

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

● Visited NRCOP-RS, Palode and Kuttanad area
of Kerala during 12.03.2006 to 17.03.2006
for monitoring pest menace at Palode, OPIL
Bharatpura, Thodupuzha and  Kuttanad area
of Kerala.
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● Attended “Review Meeting on Oil Palm
Hybrid Seed Production” conducted on 28th

December at the National Research Centre
for Oil Palm, Pedavegi (A.P.).

● Participated in Indian National Science
Congress on 5th January, 2006 at Hyderabad
(A.P.)

● Attended Seminar on Palm Oil - The golden
crop. 25th November, 2005, Hyderabad

● Attended National Conference on Applied
Entomology: Current status, Challenges and
Opportunities, 26-28th September, 2005,
Udaipur.

● Attended Group meeting on Awareness and
action plan for pesticides residues in
plantation crops, 20-21st September, 2005.
Kasaragod (Kerala).

● Visited Chhatishgarh state for identifying
suitable areas for Oil Palm cultivation during
06-10.06.2005.

Dr. R.K. Mathur

● Attended National Interface meet on Oil
palm Research and Development. 18th May,
2005 at the institute.

● Organised RASHTRIYA SANGHOSTI on
“TEL TAAD ANUSANDHAN AUR VIKAS-
CHUNOTIYAN EVAM SAMBHAVNAYEN”
(National seminar in Hindi on “Oil Palm
Research and Development-Challenges and
opportunities”) in Hindi during 26th October’
2005.

● Attended Functional Workshop on Rajbhasha
at the Taj Residency, Bangalore during
30.11.2005 to 04.12.2005.

● Attended National Interface Meet organised
by the institute during May 18’ 2005.

● Attended “Review Meeting on Oil Palm
Hybrid Seed Production” conducted on 28th

December at the National Research Centre
for Oil Palm, Pedavegi (A.P.).

● Visited Mohitnagar and other areas of West
Bengal during 05-11.04.2005.

● Visited Chhatishgarh state for identifying
suitable areas for Oil Palm cultivation during
06-10.06.2005.

● Visited Oil Palm Seed Garden, Rajahmundry
on 02.07.2005 and 20.09.2005.

● Visited Oil Palm Seed garden, Taraka
(Karnataka) during 29-31st July’ 2005 and 03-
08th February’ 2006 for monitoring Oil Palm
Seed Garden, Taraka (Karnataka), Palm Tech
Nursery, Kabini and Farmers’ village in
Mandya (Mysore).

● Visited Oil Palm Seed garden, Lakshmipuram
on 09.08.2005.

● Visited NRCOP-RS, Palode and Kutanad area
of Kerala during 12.03.2006 to 17.03.2006
for monitoring OPSG, Palode and OPIL seed
garden, Thodupuzha and monitoring pest
menace at Kutanad area of Kerala.

● Visited Bangalore and reviewed the work
done reports of Project Assistants during
30.11.2005 to 04.12.2005.

Dr. M V Prasad

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

● Attended A. P. state oil palm farmers welfare
association governing body meeting on
28.4.2005 at IADP hall, Eluru, West Godavari
District.
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● Attended Oil palm growers meeting
organised at Gudigunta village, West Godavari
Dist, A. P.  on 17.9.2005, by SICAL Oil Palm
Ltd.  Explained the irrigation & nutrient
management practices in adult oil palm,
importance of harvesting indices and
precautions to be taken while harvesting oil
palm FFB.

● Attended Transfer of appropriate technology
for sustainable oil palm production in the
training programme on “oil palm production
technology” organised for officers.

● Attended Internal Quality Assurance Cell of
CH. S. D. St. Theresas College for women,
Eluru on 7.2.2006.

Dr. S. Sunitha

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and  Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

● Dr. S. Sunitha, Senior Scientist attended the
brain storming session on ‘Relevance of
Organic Resistance in Indian Contest’ held
at IIHR, Bangalore on 20.12.06

Dr. P.K. Mandal

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

● Attended National Seminar on “Strategies for
Improved Farming and Ecological Security of
Coastal Region” organised by ISCAR during
21-24 December, 2005 at Central Tuber

Crops Research Institute, Sreekariyam,
Thiruvananthapuram, Kerala.

● Attended National Symposium on molecular
breeding in crop plants at Indian institute of
vegetable Research, Varanasi – 221 305., U.P.
during March 20-21., 2006.

● Attended a training programme on ‘MDP on
Intellectual Property Rights in Agriculture”
from 26th to 30th July 2005 at National
Academy of Agricultural Research
Management, Hyderabad.

● Attended a orientation course on “Biosafety
Considerations for evaluation of transgenic
crops” from 7th to 14th November 2005 at
National Research Centre on DNA
Fingerprinting (NBPGR), New Delhi

● Attended National interface meet at NRCOP,
Pedavegi – 534 450, Andhra Pradesh. May 18th,
2005.

Dr. P. Murugesan

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

Dr. K. Suresh

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-
Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

● Attended National seminar on plant
physiology (Crop productivity and quality
improvement through physiological
interventions held at Gujarat Agricultural

Visits and Participation in Conferences, Seminars, Symposia etc.
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University, Navsari during 23-25th Nov, 2005.

● Visited Chhatishgarh state for identifying
suitable areas for Oil Palm cultivation during
06-10.06.2005.

Er. Shinoj Subrmannian

● Participated in Rashtriya sanghosti - tel thad
anusandhan evam vikas chunautiya aur
sambhavanayem (National seminar in Hindi
on “Oil Palm Research and Development-

Challenges and opportunities”) held on
26.10.2005 at NRC for Oil Palm, Pedavegi
and presented three poster papers and oral
presentation.

● Attended workshop on Technology
Development Utilization and Transfer
organized by Dept. of Scientific and Industrial
Research, Ministry of Science and Technology,
Govt. of India on 13th February, 2006 at
Panampilly Nagar, Cochin.
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11. LIST OF ONGOING PROJECTS

OIL PALM GENETIC RESOURCES

GEN I. Collection, conservation, cataloguing R.S.N. Pillai, R.K. Mathur
and evaluation of oil palm germplasm & P. Murugesan

GEN V. Evaluation of stress tolerant germplasm R.K. Mathur, R.S.N. Pillai,
P. Murugesan, P. K. Mandal &

K.Suresh

OIL PALM BREEDING

GEN II. Production, evaluation and improvement R.K. Mathur, R.S.N. Pillai,
of oil palm hybrids P. Murugesan & P.K. Mandal

GEN IV. Breeding for compact palm and oil quality R.K. Mathur, R.S.N. Pillai
& P. K. Mandal

GEN VI. Studies on performance of different oil palm R.K. Mathur, P. Murugesan
planting materials  & K. Suresh

PHY I. Studies on the photosynthetic efficiency, dry matter K. Suresh
production  and partitioning in different oil palm
hybrid cross combinations

BIO II. Bio-chemical characterisation of oil palm germplasm P.K. Mandal, R.S.N. Pillai
& R.K. Mathur

SST I. Acceleration of germination of oil palm Hybrid seeds P. Murugesan, R.S.N. Pillai
(A.P. Cess fund Scheme)   & R.K. Mathur

GEN III. Research-cum-demonstration of oil palm genotypes M. Kochu Babu, R.S.N. Pillai
under varied environment (TMOP&M funded scheme)   R.K. Mathur & P. Murugesan

Indigenous production of oil palm hybrid seeds R.S.N. Pillai
(Revolving Fund Scheme)
Strengthening of seed gardens for indigenous P. Murugesan, R.S.N. Pillai
seed production & R. K. Mathur
Oil Palm Hybrid Seed Production at Taraka R.K. Mathur & R.S.N. Pillai
Oil Palm Hybrid Seed Production at Rajahmundry R.K. Mathur & P. Murugesan

OIL PALM MANAGEMENT

AGR.II. Fertilizer requirement of oil palm during S.Sunitha, P. T. Varghese
pre-bearing stage & K.Suresh

AGR IV. Studies on water and nutrient management in oil palm K. Suresh & V.M. Reddy

AGR V. Nutrient recycling of oil palm wastes in oil palm plantations   P. T. Varghese & S.Sunitha

AGR VI. Studies on mixed farming in the irrigated oil palm M. Kochu Babu
plantations of Andhra Pradesh & P. Kalidas

AGR VII. Agro-techniques and land use systems for soil, water and P. T. Varghese
nutrient conservation in oil palm plantations of hill slopes & S.Sunitha

AGR VIII. Intercropping of Cocoa in oil palm V.M. Reddy & K. Suresh

BIO III. Bio-chemical basis for growth and yield in oil palm P.K. Mandal

PHY II. Physiological basis for growth and yield in oil palm K. Suresh

                                Name of Project Name of PI /Co-PI (S)
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Establishment of leaf analysis laboratory- Studies on V.M. Reddy & K. Suresh
nitrogen  and potassium management in adult oil
palm- on farm trial (TMOP&M funded scheme)

OIL PALM PEST & DISEASE MANAGEMENT

PATH II. Studies on diseases of oil palm and their management M.Kochu Babu & P.K. Mandal

ENT I. Studies on insect, avian and mammalian pests of P. Kalidas
oil palm and their management

ENT IV. Commercial production of green muscardine fungus P. Kalidas
Metarhizium anisopliae for the control of insect pests

Wilt of crops with special reference to cultural, M. Kochu Babu & P.K. Mandal
morphological, molecular characterization and pathogenic
variability of isolates in India (Net Work Project)

OIL PALM POST - HARVEST TECHNOLOGY

PHT V. Mechanization of oil palm plantations and farm level processing S. Shinoj

PHT VI. Utilization of oil palm plantation and industry wastes S. Shinoj

PHT VII. Development of Grading system for Oil Palm FFB and S. Shinoj
estimation of factory level OER

Utilization and recycling of oil palm mill effluent M. Kochu Babu
(ICAR Cess Fund) & S. Shinoj

SOCIAL SCIENCES

CA I. Oil palm data base management system K.L. Mary Rani & M.V. Prasad

CA III. Design and development of NRCOP website K.L. Mary Rani & M.V. Prasad

EXT II. Training of extension, research workers and farmers involved M.V. Prasad & R.S.N. Pillai
in oil palm production under Strengthening of Training on
oil palm Production (TMOP&M funded)

EXT III. Critical analysis of training of trainers programme in relation M.V. Prasad
to Oil Palm growers knowledge and adoption pattern

EXT IV. Multi disciplinary approach for Transfer of Technology and M. Kochu Babu, P. T. Varghese,
area expansion in relation to Oil Palm Development in R.S.N. Pillai, V.M.Reddy,
India P. Kalidas, R.K. Mathur,

M.V.Prasad, P.K. Mandal,
P. Murugesan, K.Suresh

& S. Shinoj

Institute Village Linkage Programme for Technology M.V. Prasad, V.M. Reddy,
Assessment and Refinement in coastal agro-ecosystem in P. Kalidas, K. Suresh
West Godavari district of Andhra Pradesh (NATP funded) & K.L. Mary Rani

Research - cum - Development project on oil palm in M. Kochu Babu, P. Kalidas,
Karnataka  (OPDP funded through govt. of Karnataka) R.K. Mathur & M.V. Prasad

                                Name of Project Name of PI /Co-PI (S)
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The Consultancy Processing Cell of NRC for Oil Palm gives broad guidelines for consultancy
work, brings out consultancy information system, prepares and processes the Training / Consultancy
/Contract Research/ Contract Service proposals, identifies the team for assignments, coordinates
the work related to consultancy assignment and monitors the progress of work assigned. The following
facilities offered by the Consultancy Processing Cell at NRC for Oil palm are as under.

1. Training Programmes (National and International)

Training programmes are organised in the following areas in oil palm to the officers involved in oil
palm development.

● Oil palm nursery management
● Oil palm production and processing technology
● Harvesting of oil palm FFB
● Oil palm seed production
● Plant protection in oil palm

2. Consultancy services

● Hybrid Seed Production in Oil Palm
● Feasibility reports on oil palm cultivation
● Project reports
● Techno - advisory services
● Setting up of oil palm nurseries and their management
● Plant health centre for Pest & Disease management
● Project evaluation and management
● Feasibility study reports on selection of appropriate technology for disposal of oil palm plantation

and mill wastes.
● Study reports on improving Oil Extraction Ratio (OER) in Palm Oil Mills.

3. Contract Research

● Testing of Agro-chemicals, Fertilizers, Bio-fertilizers, Bio-pesticides, and Growth regulators suitable
for oil palm.

● Projects on all aspects of water, nutrient, Pest and Disease Management in oil palm /oil palm
based cropping system.

4. Contract services

● Analysis of water and soil to test the suitability for oil palm
● Leaf nutrient analysis

12. CONSULTANCY, PATENTS AND
COMMERCIALIZATION OF TECHNOLOGY
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● Lab and field evaluation of fertilizers, herbicides, agro-chemicals/plant protection against fungi,
bacteria and insect pests of oil palm

● Diagnosis of damages caused by insect pests and diseases in oil palm plantations and suggest
control measures

● Oil analysis

● Bunch analysis

● Design and installation of mini palm oil mills

● Design and installation of pilot plants for palm fibre extraction.

● Estimation of Oil Extraction Ratio (OER) in Palm oil mills

COMMERCIALIZATION OF TECHNOLOGIES

● Oil Palm Empty Fruit Bunch Fibre Extractor

● Construction of Mini Palm Oil Mill

● Design of Power Tiller Operated Mobile oil palm waste shredding unit

● Development of Value added products from oil palm fibres

● Technology of making window shades from oil palm rachis
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Staff Research Council Meeting
The Eighth staff research council meeting of the National Research Centre for Oil Palm was

held during 4-6th May 2005 at its regional station, Palode. Dr. M. Kochu Babu, Director and Chairman
of the staff research council welcomed all the experts and scientists for the meeting. There were five
sessions namely crop improvement, crop production, crop protection, post harvest technology and

Composition of Research Advisory Committee

Dr.K.L.Chadha, Former DDG(Hort.)ICAR,New Delhi Chairman
Dr.A.K.Vashishta, Director General and Advisor, Bharat Institute of Technology, Meerut U.P Member
Dr.D.R.Sharma, Professor & Head, Dept.of Bio technology ,Nauni,Solan H.P Member
Dr.A.N.Mukhopadhyay,  Ex - Vice Chancellor, A.A.U. Jorhat, Lucknow U.P Member
Dr.Vikraman Nair, (Retd.Dean,Agril.College,Vellayani,Trivandrum Member
Dr.S.N.Pandey,  Asst.Director General (PCH),ICAR , New Delhi. Member
Dr.M.Kochu Babu, Director, NRC Oil Palm,Pedavegi Member
Dr.P.Thomas Verghese, Principal Scientist ,NRC OP RS, Palode - Pacha Trivandrum Member  Secretary

13. MAJOR DECISIONS OF RAC, SRC, IMC AND IJSC

transfer of technology/Computer
applications. Twenty five institute and
six externally funded projects were
presented in the five technical
sessions. Eight new projects were
proposed in the meeting. The
technical programme for the year
2005-06 was discussed and finalized.
The decisions taken and technical
programme of the individual
projects have been documented in
this document
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Composition of Institute Management Committee

Dr. M. Kochu Babu, Director, NRCOP, Pedavegi Chairman
Mr. S. Gopala Reddy, Nellore Non official Member
Mr. V.S. Subramanian, F& AO, NAARM, Hyderabad Member
Dr. B. Rosaiah, Director of Research,  ANGRAU, Anakapalli Member
Mr. Ikram Ullah Mahmood, Addl. Dir. of Hort., Govt. of Karnataka, Bangalore Member
Dr. R.K. Mathur, Senior Scientist, NRCOP, Pedavegi Member
Dr. P. Gopala Sundaram, Pr. Scientist, S.B.I. Coimbatore Member
Dr. V. Krishna Murthy, Head, Div. of Crop Chemistry & Soil Science, CTRI, Rajahmundry Member
Dr. K.V. Ramana, Asst. Director General (PC), ICAR, New Delhi Member
D. S. Chander Rao, Sr. Scientist, DOR, Hyderabad Member
Mr. Vinaka Rao Patil, Babul Kadambvan Sarpur, Nasik, Maharashtra Non official Member
Mr. Jagdeshwar Reddy, Addl. Dir. of Hort.(Oil Palm) Govt. A.P., Hyderabad State Representative
Mr. B. Satish, AAO, NRCOP, Pedavegi Member Secretary
Mr. T.D.S. Prakash, AFA&O, NRCOP, Pedavegi Co-opted Member

Composition of Institute Joint Staff Committee

Dr. M. Kochu Babu, Director Chairman

Official Side Dr. P. T. Varghese Member
Dr. R.S.N. Pillai Member
Dr. M.V. Prasad Member
Dr. P.K. Mandal Member
Dr. R.K. Mathur Secretary

A.A.O Mr. B. Satish Member
A.F.A. & O Mr. T.D.S. Prakash Member

Staff Side Mr. A. Lakshmana Rao Member
Mr. K.V. Rao Member
Mr. M. Ananda Rao Member
Mr. S. Sudhakaran Nair Member
Mr. G. Raju Member
Mr. K. Ravindran Secretary



Shed for bunch analysis at NRCOP-RS, Palode

Renovation of guest house at NRCOP-RS, Palode

Mini conference hall at NRCOP-RS, Palode

INFRASTRUCTURE DEVELOPMENTINFRASTRUCTURE DEVELOPMENT
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14. WORKSHOPS, SEMINARS, SUMMER INSTITUTES,
FARMERS’ DAY AND OTHER MEETINGS ORGANISED

Price fixation committee meeting

Organised National Interface Meet on 18.05.2005.

National Oil Palm Seed Meet- 2005 organised on

SEED MEET
Seed meet on production and supply of

indigenous oil palm sprouts was organised  at
National Research Centre for Oil Palm, Pedavegi
on 28th December 2005. Dr. K.D.Singh, Director,
CTRI, Rajahmundry, was the chief guest. Dr. A.N.
Maurya, Professor, Banaras Hindu University,
Shri.C. P. Gupta, Assistant Director (Oil Palm)
TMOP&M, New Delhi and Dr. N. Satyanarayana,
Deputy Director (Plant Pathology), Regional Plant
Quarantine Station, Chennai were the other
dignitaries. Officials associated with seed
production, entrepreneurs and scientists attended
the meeting. Seed demand and supply schedule
for the year 2006-07 was discussed and finalized.

OIL PALM FFB PRICE FIXATION
COMMITTEE MEET

A committee to review Oil palm FFB price was
constituted by the State Department of
Horticulture, Andhra Pradesh under the chairman
ship of  Dr. M. Kochu Babu, Director, NRCOP.
Officers of state department of horticulture,
representatives of processors and farmers from
A. P. are the other members. The committee met
on 29.10.2005 at NRCOP, Pedavegi for
considering the revision of existing Price Fixation
formula  for Oil palm FFB in A.P. It was decided
that the price of oil palm FFB/t shall be 12% of
the net CPO price realized by AP Oil Fed until a
suitable scientific formula is evolved.NATIONAL INTERFACE MEET ON

OIL PALM ORGANISED

National Interface meet on Oil Palm was
organised on 18.5.2005 at NRC for Oil Palm,
Pedavegi. Sri. H. Rammawi, Hon. Minister for
Agriculture, Mizoram inaugurated the interface
meet. Dr. K. V. Ramana, Assistant Director General
(Plantation Crops), ICAR; Smt. Ranjana Dev
Sharma, Deputy Secretary, TMOP&M; Sri. R.S.
Vijan, President All India Palm Oil Processors
Association and Sri. P. Subbarao, President, A. P.
Oil Palm Growers association graced the
occasion. Various issues relating to oil palm were
discussed.
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15. OFFICIAL LANGUAGE IMPLEMENTATION
ACTIVITIES

⁄UÊ¡÷Ê·Ê •ÁœÁŸÿ◊ v~{x œÊ⁄UÊ x(x) ∞fl¢ ⁄UÊ¡÷Ê·Ê ÁŸÿ◊ v~|{ ∑§ •ŸÈ¬Ê‹Ÿ ¬⁄U ⁄UÊ¡÷Ê·Ê Áfl÷Êª, ªÎ„U
◊¢òÊÊ‹ÿ ∞fl¢ ÷Ê⁄UÃËÿ ∑Î§Á· •ŸÈ‚¢œÊŸ ¬Á⁄U·Œ ∑§Ë •Ù⁄U ‚ ¡Ê⁄UË Á∑§ÿ Ÿÿ ÁŒ‡ÊÊ-ÁŸŒ¸‡Ê ∞fl¢ flÊÁ·¸∑§ ∑§Êÿ¸∑˝§◊Ù¥ ∑§
∑§ÊÿÊ¸ãflÿŸ „UÃÈ ß‚ ∑§ãº˝ ∑§Ë ⁄UÊ¡÷Ê·Ê Á∑˝§ÿÊãflÿŸ ‚Á◊ÁÃ ∑§Ê ªΔUŸ ß‚ ¬˝∑§Ê⁄U „ÒU-

v. «UÊ. ∞◊. ∑§ÙìÊÈ ’Ê’È, •äÿˇÊ
ÁŸŒ‡Ê∑§

w. «UÊ. ⁄UÁfl ∑È§◊Ê⁄U ◊ÊÕÈ⁄U ‚ŒSÿ ∞fl¢
flÁ⁄UcΔU flÒôÊÊÁŸ∑§ ‚ê¬∑¸§ •Áœ∑§Ê⁄UË (⁄UÊ¡÷Ê·Ê)

x. üÊË ∑§.flË.flË. ‚àÿŸÊ⁄UÊÿáÊ ‚ŒSÿ
ÁŸ¡Ë ‚Áøfl

y. üÊË πÊÁ‚◊ ‚ÒŒÊ ‚ŒSÿ
∞‚.∞‚.ª˝«U-v

z. üÊË ’Ë. ‚ÃË‡Ê ‚ŒSÿ-‚Áøfl
‚„UÊÿ∑§ ¬˝‡ÊÊ‚ÁŸ∑§ •Áœ∑§Ê⁄UË

¬˝ÁÃflÁŒÃ fl·¸ wÆÆz-Æ{ ∑§Ë •flÁœ ◊¥ ÁŸŒ‡Ê∑§ ◊„UÙŒÿ ∑§Ë •äÿˇÊÃÊ ◊¥ ∑§ãº˝ ∑§Ë ⁄UÊ¡÷Ê·Ê ∑§ÊÿÊ¸ãflÿŸ ‚Á◊ÁÃ
∑§Ë òÊÒ ◊ÊÁ‚∑§ ’ÒΔU∑¥§ ÁŸÿÁ◊Ã M§¬ ‚ ’È‹Êß¸ ªß¸– ’ÒΔU∑§Ù¥ ◊¥ ⁄UÊ¡÷Ê·Ê ∑§ •ŸÈ¬Ê‹Ÿ ∑§Ë •ÁŸflÊÿ¸ÃÊ ¬⁄U Áfl‡Ê· ’‹
ÁŒÿÊ ªÿÊ •ı⁄U ‚⁄U∑§Ê⁄UË ∑§Ê◊ ∑§Ê¡ ◊¥ •Áœ∑§ÊÁœ∑§ Á„UãŒË ∑§Ê ¬˝ÿÙª ∑§⁄UŸ ∑§ Á‹∞ ÷Ë ¡Ù⁄U ÁŒÿÊ ªÿÊ– ß‚∑§
•ÁÃÁ⁄UÄÃ ⁄UÊ¡÷Ê·Ê ŸËÁÃ ∑§ ∑§ÊÿÊ¸ãflÿŸ ∑§ ‚¢’ãœ ◊¥ ∑§ÊÿÊ¸‹ÿ mÊ⁄UÊ Á∑§ÿ ªÿ ¬˝ÿÊ‚Ù¥ ∑§Ë ‚◊ËˇÊÊ ∑§Ë ªÿË–

÷Ê⁄UÃ ‚¢øÊ⁄U ÁŸª◊ Á‹Á◊≈U«U, ∞‹ÍM§ mÊ⁄UÊ ªÁΔUÃ ∑§Ë ªÿË Ÿª⁄U ⁄UÊ¡÷Ê·Ê ∑§ÊÿÊ¸ãflÿŸ ‚Á◊ÁÃ ∑§Ë ’ÒΔU∑§Ù¥ ◊¥ ÷Ë
∑§ãº˝ ∑§ ∑§◊¸øÊÁ⁄UÿÙ¥ Ÿ ÷Êª Á‹ÿÊ–

⁄UÊ¡÷Ê·Ê Áfl÷Êª ∑§ flÊÁ·¸∑§ ∑§Êÿ¸∑˝§◊  Á„UãŒË  øÃŸÊ ◊Ê‚ ∑§ •fl‚⁄U ¬⁄U ⁄UÊ¡÷Ê·Ê ‚¢’ÁãœÃ ¬˝ÁÃÿÙÁªÃÊÿ¥ ¡Ò‚
•¢ª˝¡Ë ‚ Á„UãŒË ◊¥ •ŸÈflÊŒ, ¬˝‡ŸÙûÊ⁄UË, ÁŸ’¢œ ‹πŸ, Á„UãŒË ∑§ÁflÃÊ ∞fl¢ ªËÃ •ÊÁŒ •ÊÿÊÁ¡Ã Á∑§ÿ ªÿ– ∞fl¢
¬˝ÁÃÿÙÁªÃÊ•Ù¥ ∑§ Áfl¡ÃÊ•Ù¥ ∑§Ù ¬È⁄US∑§Ê⁄U ÁflÃÁ⁄UÃ Á∑§ÿ ªÿ– •Ê¡ ∑§Ê Á„UãŒË ‡ÊéŒ ∑§Êÿ¸∑˝§◊ ∑§Ê •ŸÈ¬Ê‹Ÿ ÷Ë
‚◊ÿÁŸcΔUÊ ‚ Á∑§ÿÊ ¡Ê ⁄U„ÊU „ÒU–

fl·¸ wÆÆz ◊¥ Ã‹ ÃÊ«U •ŸÈ‚¢œÊŸ ∞fl¢ Áfl∑§Ê‚ ŸÊ◊∑§ ‡ÊË·¸∑§ ¬⁄U ∞∑§ ⁄UÊc≈˛UËÿ ‚¢ªÙcΔUË ∑§Ê •ÊÿÙ¡Ÿ Á∑§ÿÊ ªÿÊ–

u“ãty ™ı ∫Á…b~yÆ ÃÊTÁz…ey N˛Á EÁÆÁz\å

w{ EMoÏ§∫ wÆÆz N˛Áz FÃ ÃÊÀsÁå ™ı u“ãty ™ÁÜÆ™ ™ı  "oz¬ oÁg EåÏÃÊáÁå LƒÊ uƒN˛ÁÃ - YÏåÁ{uoÆÁÂ EÁ{∫
Ã©ßÁƒåÁLzÊ" åÁ™N˛ Δy |N˛ ú∫ LN˛ ∫Á…b~yÆ ÃÊTÁz…ey N˛Á EÁÆÁz\å uN˛ÆÁ TÆÁ @  ÃÊTÁz…ey ™ı NĮ̈ ¬ YÁ∫ oN˛åyuN˛
Ãfi EÁÆÁzu\o uN˛Æz TÆz u\å™ı xÆ ΔÁzá úfiÁı N˛Áz üÀoÏo uN˛ÆÁ TÆÁ @ ÃÊTÁz…ey N˛Á GtVÁbå ∫Á…b~yÆ Nw u 
EåÏÃÊáÁå ü§ãá EN˛Át™y, “{t∫Á§Át Nz̨  uåtzΔN˛ gÁ ÃnÆ üN˛ÁΔ uoƒÁ∫y åz uN˛ÆÁ @ ÃÊTÁz…ey ™ı }Æ oz¬ oÁg
Ãz \Ïgz ƒ{rÁuåN˛Áı, EuáN˛Áu∫ÆÁı, uN˛ÃÁåÁı FnÆÁut åz ßÁT u¬ÆÁ @

FÃ EƒÃ∫ ú∫ ™Á{uQN˛ üÀoÏuo ƒT| ™ı ΔÁzáúfi - ßÁ∫o ™ı oz¬ oÁg ú∫ ¬Tåz ƒÁ¬z “ÁuåN˛Á∫N˛ N˛ygı
(úy. N˛Áu¬tÁÃ) N˛Áz  üs™ EÁ{∫ oz¬ oÁg EÁ{∫ åÁu∫Æ¬ ™ı §zÃ¬ oåÁ Ãgå N˛Á uåÆãfim - LN˛ ÃÊTueo
üÆnå (u§. »yuåƒÁÃÏ¬Ï) N˛Áz umoyÆ úÏ∫ÀN˛Á∫ utÆÁ TÆÁ @ úÁzÀb∫ üÀoÏuo ƒT| ™ı ΔÁzá úfi - oz¬ oÁg - LN˛
G™ uƒN˛¡ú (gy.\y.LÃ. ∫ÁÆúÁ ∫Á\Ï) N˛Áz üs™ LƒÊ bzåz∫Á X bzåz∫Á Ã™ÏtÁÆ ™ı uúuÃ¢z̨ ∫Á oÁgÁı N˛Á YÆå
(úy. ™ÏªTzΔå, EÁ∫.Nz̨ .™ÁsÏ∫, åÁT™ÊT¬Á EÁ{∫ úy. út™Á) N˛Áz umoyÆ ÃƒÁ|z™ úÁzÀb∫ úÏ∫ÀN˛Á∫ ütÁå uN˛ÆÁ
TÆÁ @



Address by chief guest Releasing of publications

Best oral presentation Poster presentation

Poster presentation Poster presentation

HINDI SEMINARHINDI SEMINAR

A view of gathering
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16. LIST OF DISTINGUISHED VISITORS

18.05.2005 : Shri H. Rammawi, Hon’ble Minister for Agriculture, Mizoram.

Dr. K.V. Ramana, Asst. Director General (PC), ICAR, New Delhi.

Smt. Ranjana Dev Sharma, Deputy Secretary, TMOP&M, New Delhi.

Shri R.S. Vijan, President, All India Palm Oil Processors Association

Shri Parvathaneni Subba Rao, President, A.P. Oil Palm Growers Association.

01.07.2005 : Dr(Mrs) Vandana Tyagi, Senior Scientist, NBPGR, New Delhi.

02.09.2005 : Dr. P. Kumaraiah, Head, CIFA, Regional Station, Penamaluru, Vijayawada.

03.09.2005 : Shri P.T. Natarajan, General Manager, M/s. Foods, Fats and Fertilizers Ltd.,
Hyderabad.

05.09.2005 : Shri R. Sundara Rama Raju, Progressive Coconut Grower, Tadepalligudem.

26.10.2005 : Dr. S.P. Tiwari, Director, NAARM, Hyderabad

Dr. Harveer Singh, Principal Scientist, DOR, Hyderabad

Dr. B. Srinivasulu, Associate Professor, Coconut Research Station of ANG-RAU,
Ambajipet.

28.12.2005 : Dr. Kapil Deo Singh, Director, CTRI, Rajahmundry.

Dr. A.N. Maurya, Retd. Professor, Banaras Hindu University, Varanasi.

Shri C.P. Gupta, Asst. Director (Oil Palm), TMOP&M, New Delhi.

Dr. N. Satyanarayana, Deputy Director (Pl. Pathology), Regional Plant
Quarantine Station, Chennai.
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RMP
1. Dr. M. Kochu Babu Director

STAFF POSITION AT HEAD QUARTER - PEDAVEGI

Scientific Staff
2. Dr. V.M. Reddy Pr. Scientist (Agronomy)
3. Dr. P. Kalidas Sr. Scientist (Ag. Entomology)
4. Dr. R.K. Mathur Sr. Scientist (Plant Breeding)
5. Dr. M.V. Prasad Sr. Scientist (Ag. Extension)
6. Dr. P.K. Mandal Sr. Scientist (Bio-Chemistry)
7. Dr. P. Murugesan Sr. Scientist (Seed Technology)
7. Dr. K. Suresh Scientist, Sr. Scale (Plant Physiology)
8. Mrs. K.L. Mary Rani Scientist Sr. Scale (Computer Applications)
9. Er. Shinoj Subramannian Scientist (AS&PE)

Administrative Staff
10. Sri T. Ashok Kumar Assistant Administrative Officer
11. Sri B. Satish Assistant Administrative Officer
13. Sri T.D.S. Prakash Assistant Finance & Accounts Officer
14. Sri K.V.V.S. Narayana Private Secretary
15. Sri K.S.N.D. Mathur Assistant
16. Sri P. Gowrishankar Assistant
17 Mr. T.V. Rama Krishna Personal Assistant
18. Mr. K. Ravindran Upper Division Clerk
19. Mr. A. Lakshmana Rao Lower Division Clerk
20. Mr. Dharma Raju Lower Division Clerk

Technical Staff
21. Mr. V.G. Sasidharan T-4
22. Mrs. A. Bhanusree T-4
23. Mr. K. V. Rao T-4
24. Mr. J. Mohan Rao T-1-3
25. Mr. M. Ananda Rao T-2
26. Mr. V.V.S.K. Murthy T-2
27. Mr. Ch. Subba Raju T-2 (Driver)
28. Mr. P.R.L. Rao T-2 (Driver)
29. Mr. E. Perayya T-2 (Driver)
30. Mr. A. Papa Rao T-1 (Tractor Driver)
31. Mr. M. Rambabu T-1

Supporting Staff
32. Mr. K. Ananda Rao SS Gr.II
33. Mr. G. Raju SS Gr.II
34. Mr. I.V. Sundar SS Gr.II

17. Personnel
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35. Mr. G. Venkateswara Rao SS Gr.II
36. Mr. A. Dhana Raju SS Gr.II
37. Mr. A. Joji Showri SS Gr.II
38. Mr. U. Rama Rao SS Gr.II
39. Mr. A. Ganga Raju SS Gr.II
40. Mr. S. John SS Gr.II
41. Ms. Y. Chaitanya SS Gr.I
42. Mr. S.K. Saida SS Gr.I
43. Mr. A. Nagarjuna Rao SS Gr.I
44. Mr. G.S.N. Babu SS Gr.I
45. Ms. N.V.V. Sathya Lakshmi SS Gr.I
46. Mr. M. Satyanarayana SS Gr.I
47. Mr. Ch. Venkata Durga Rao SS Gr.I

STAFF POSITION AT NRCOP, REGIONAL STATION, PALODE

Scientific Staff
1. Dr P.T. Varghese Pr. Scientist (Agronomy) & Scientist I/C
2. Dr R.S.N. Pillai Pr. Scientist (Plant Breeding)
3. Dr. (Mrs.) S. Sunitha Sr. Scientist (Agronomy)

Administrative staff
4. Mrs. E.J. Mary Assistant
5. Mrs. V. Satyabhama Upper Divisional Clerk
6. Sri P. Prasad Personal Assistant

Technical Staff
7. Mrs. N. Sujatha Kumari T-5
8. Mrs. I.C. Rajamma T-4
9. Mr. C.K. Devadathan T-4
10. Mr. V. Sunil Duth T-2
12. Mr. K. Soman T-3
13. Mr. B. Muralidharan Pillai T-1

Supporting Staff
14. Mr. G. Rajappan SS Gr. II
15. Mrs. N. Indira SS Gr. II
16. Mrs. A. Radha SS Gr. II
17. Mrs. M. Rebecca SS Gr. II
18. Mrs. A. Raceena SS Gr. II
19. Mr. H. Dasan SS Gr. II
20. Mr. P.K. Rethnakaran SS Gr. II
21. Mr. S. Sudhakaran Nair SS Gr. II
22. Mr. P. Anil Kumar SS Gr. II
23 Mrs. C. Shantha SS Gr. II (Retired on 31.12.2005)
24. Mrs. P. Rema SS Gr. II
25. Mr. C. Ravi SS Gr. II

Personnel
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18. METEOROLOGICAL DATA

Weather Data during 2005-06 at NRCOP, Pedavegi

Month (2005-06)               Temperature (0C)             Relative humidity (%) Sun shine hours

Min Max Min Max

April-05 24.67 35.27 32.77 86.03 2.40
May 26.16 36.84 31.97 84.55 13.20
June 25.10 34.26 32.58 84.19 23.40
July 24.55 30.61 54.71 82.32 43.39
August 24.45 31.77 51.23 82.42 5.40
September 24.71 32.43 51.14 84.43 26.40
October NA NA NA NA NA
November NA NA NA NA NA
December 17.25 27.75 34.50 81.44 3.80
January-06 16.94 28.84 44.13 86.58 0.00
February 17.79 30.64 56.21 88.25 0.00
March 22.81 34.55 39.52 93.94 0.00

NA = Not Available

S N Parameters                                                Months

Aprl May Jun Jul Aug Sept Oct Nov Dec Jan* Feb* Mar*

1 No of rainy days 13 12 14 19 8 9 9 6 7 4 2 21

2 Total rainfall (mm) 373.0 317.5 289.5 464.4 50 205.5 369 16.5 322 0.65 1.06 6.27

3 Highest max. Temp. (oC) 36.5 34.5 34 32.5 32.5 34.0 34.0 34.5 34.5 24.31 25.92 26.51

4 Lowest max. Temp. (oC) 31.5 27 25 27 27 26 26 27 30.5

5 Highest min. Temp. (oC) 26 26 25 25 25 25 24 24 24.0

6 Lowest min. Temp. (oC) 21 22 22 22 22 21 18 21 16

7 Average max. Temp. (oC) 34.4 31.2 34.6 33.7 34.5 31.5 34.2 32 32.5

8 Average min. Temp. (oC) 23.6 23.6 23.3 23.3 22 19.7 20 22.2 20

9 Average Pan evaporation (mm) 3.6 3.0 3.1 2.0 3.1 3.2 2.8 2.5 3.4

10 Average Relative Humidity (%) 80.0 85 83.7 81.6 78.6 83.4 84.5 85.2 80.6 77 68.64 82.19

*Recorded from AWS

Weather Data during 2005-06 at NRCOP, RS, Palode



Independence day celbrations Republic day celebrations

Celebration of sadbhavan divas New Year day celebrations

Visit by DG, ICAR to NRCOP stall at Hyderabad Cultural programme organised by Recreation club

GENERAL ACTIVITIESGENERAL ACTIVITIES
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