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1. Preface

am proud to announce that Directorate of Oil Palm Research has been
7upgraded as ICAR-Indian Institute of Oil Palm Research.lt is my privilege to
present the Annual Report for the year 2014-15 of this illustrious Institute.
Oil palm has emerged as the largest oil yielding crop (4-6 t oil/ha/ year)
over a period of five decades and has become the most economic crop in global
vegetable oil market being utilized for food, industrial applications and biodiesel.
India too can emerge as one of the major producers of palm oil, if the identified
potential area of 19.33 lakh ha is brought under cultivation. Being introduced
into India on a commercial scale as small holders’ crop under irrigated conditions, there is no doubt
about its performance as yields are comparable to that of the crop grown under traditional environments
in other countries like Malaysia, Indonesia etc. At present, it is being grown in an area of about 2.62 lakh
ha with productivity levels reaching as high as 30-35 t FFB/ha/year.

4

ICAR-Indian Institute of Oil Palm Research (IIOPR) is playing a vital role in ushering the growth of
oil palm sector and in addressing emerging problems in the field. Over the years, the institute has
contributed significantly in developing and popularizing several viable technologies and high yielding
hybrids which have been widely adopted by growers across the Country.During the reported year 2014-
15,there has been appreciable progress in different areas. Evaluation of African germplasm has resulted
in the identification of a high yielding dura that could play a major role in oil palm crop improvement
programme in India. Sixteen crosses were produced and supplied to ARS, Pattukottai, Tamil Nadu (AICRP
Centre). Nine crosses were processed for supply to seed garden, Mizoram. The oil palm tissue culture
protocol using immature inflorescence has been licensed to two companies - M/s Sristi Agro Biotech
Limited, Howrah, Kolkata and M/s Sheel Biotech Private Limited, New Delhi through M/s Agrinnovate
India Limited, New Delhi for refinement and commercialization. Diagnosis and Recommendation
Integrated System (DRIS) norms and optimum leaf nutrient concentration ranges for oil palm have been
developed for Gujarat and Mizoram States.

| thank Dr.S. Arulraj, Former Director, IIOPR who was instrumental in managing all the activities of
the Institute during the report period.

| am grateful to the Research Advisory Committee and Institute Management Committee for their
able guidance and valuable suggestions which helped in fixing the priorities. The contribution of
Prioritization, Monitoring and Evaluation Cell is acknowledged for its role in shaping the content and
quality of the research output of the Institute.

| am grateful to Dr.S. Ayyappan, Secretary, DARE and Director General, ICAR and Dr. N. K. Krishna
Kumar, Deputy Director General (Hort. Sci.), ICAR who have been driving forces behind us and have
extended unparalleled leadership and guidance without which this progress would not have been
possible. My special thanks to Dr.T. Janakiram, Asst. Director General (Hort. Sci.), ICAR for his guidance
during the report period.
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Special thanks are due to the extensive financial and moral support extended by the Department
of Agriculture and Cooperation, Ministry of Agriculture, Government of India for strengthening the oil
palm research programmes at IIOPR.

Efforts taken by the Administration and Accounts section of the Institute for helping in achieving
100 % utilization of the plan funds should find a special mention of appreciation and also for shouldering
the additional responsibility imposed on them due to the initiation of new research activities with
adequate financial support from ICAR and DAC.

My special thanks to the editorial committee for compiling and editing this publication. My words
of appreciation to Dr.R.K.Mathur and Mr.Md. Sajid Mustaque for taking pains in translating the executive

summary of this report in Hindi.

Efforts made by Dr.K.Suresh and Mrs.A.Bhanusri in bringing out this Annual Reportin an exemplary
manner are gratefully acknowledged.

=

10-06-2015 (P. Kalidas)
Pedavegi Director (Actg.)
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2. FRIBIR) AR

a9 ¥ gAWfd dd STHRdl B GRT HRA
H qe1 OIS TP Ageayul JABT A1 Wepa B,
UG & BIRU I A9 qd TS
wdl & e I a$ B 5 | 10 TA
AP qId SACHAT T WRA A SATEEAI
g & WA g ddi B gl Jfd
fth @Y B YRT HIA & forg a9l da
P IUEA AR SUSHAl g P qchId
A gl sufery, dd 98 @ WA B
oIl <1 & fog g Srf¥iuE iR fdem™
T B AMaLIHa § o=y o1 7Y g
I SRRl B YRT B Td A FlRan o
MR ggl <1 ¥l Af¥yF aRgem A ufowad
T g1 & forg afavadt gou uv wiRa A 94
Bl WIRa ¥ S99 &30 A SIgi 9 I8 o Wl
P Rifed woa & w9 § e & s <7
B, Igi T P AH F g R 0 & IA B
I weE <) Iuredal 9 & forg aga
Tl ST 3

1 3rafd # fdHie 14 g% 2014 DY
dd TS Iy e 1 IHsrgy -
YR O TS IJHYN WA & w7 A
verEa fdan T Bl 9 WeE § ergdu™
& w0 A WAl D STAN SEI Bl
oM™ TR bisd Bl 7% Menfial <o A a=uf
qd B g A P GRT HA A A IS B
I AR IARGT § GUR aF H Th
Ag@yul et 1 |dal 3l e fa9d
A Agaayel W gl B daa

WM &1 & Qe 7 18 & a4
T3l IR eI S ST Bl g O™
& Scaredd AR Yo § gurR fE s
AP, STl & forw IS B P w9 W
M BN, 7 q1S A Hafa TR IS
Pl UM B, TG WR TR AU
IRASTIRA BT AT B, oliel BRI
UG dP-Ihi & ATV & $Hg & w9 H PM
PR AR 1D 901 AN SO BRAT B
W 3§ Wi eHEIRE @ G 82 ¥,
form e afga 22 i, 18 ad-a,
15 9 AR 26 P WG HHAR
T, T 66 HHARY M St Bl T 2014-
15 & forT Fd go7e T 964.13 A o1 AR
T 75.61 ARG B IRA IR IS g
39 A b IRM 9 WRAM B T el
RIS q21 10 9189 URASHN Faka
& T T F IRE T© B T Ut
7 %

SHA® A9 JauH

R eafd & IRW a0 s v
FRHA A T Tl (TH T RIS
(afremrg), | 9o TE 9™ (Fuiies) X)
o1 wIgu fhan wnl EEn Y AR iR
D AR SR TSI B FAI AN &
forr == fan T AR SR SR X S
Sya fsar < <1 B ICAR-NBPGR H 52
<ol wafga s==gai (IC - 0610000 | IC -
0610051) &1 Ysiigd fban 1l W& a1
Jcare & forg e SR aTs (UrErs-1 | 3
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BRIBR AR

ol UTells2 | 5) S Al %l Y81 Bl
JqrEd 200 kg 918/ 9° 9 Af¥B A T, B
Rare faan 71 area vd 29 ghR & 9
g WM B HaiRd fdhan T e Sude
AT 1l 16 HHOT ([IOPR - RC UT6irS
A 10, PCKL ¥ 4 o A9 | 2 HH<o1) Bl
Soue fdba T den ef - Y™ ugdRM
(TNAU), afie1g (AICRP &%) B %11 1|
A HHRT ([IOPR - RC UTelrS | 5 91 PCKL
ARl | 4) F1 FAwea HR A9RA
AT T Ao T A AT Ig Hebd
<l ® & ceelswl fARs dan =RiaRT
T AL 70 TA 60 foAl & fax fa=n
IMRFeM ® wwifda fHA gu a\ed |
faderm g | WM ol 3ify u<er & Ui
Mera) fSren & Musmare™ d 11 SR X
TR HHT AT 4 AT X AT HHR BT Th
a1 911 ST <enfud fdan Tl S agH=
MNfdH & AufRked STAT & fou Jwd
T seae fafcs, =¥ el 1R <) duf
- A gfe T qERes ugae fafes, iE
faeeh @ el 93 yeM b Tl urers
¥ 29 SIEl Siifd Verrge MeHf~a9 Ud §
3ferhT A HdY XEQ B, B MMUIdD Uga
faan =, s9H I8 = gon &% mEgCIR3399
YSHR waifgs e § uferew (17) <1 @
Safd sMo00129 HaR HH el § Tferedd
(06) faeil

SIS YUl JdeH

BN IH Ag 3Fa dRar g b
50% NPK &% AN 9 drsT %el 81 (31.05
T/R.) B ST &l A wede gy o=t &
T 9 ArS RGP Ughi § Ag AW
33T & 9 1S 91 g7y SWIEH, IRI BAd,
Fell, Pgpe e AR FEAFM @ F T
THIgpd fdan 1 wada gl @Riee wRer

3R 0.25% R O WA FS gL aA &
TPl P Aol 91 U1 F Tl & Ao
| 9 TR WS gY Ul & T W Tehigi
D A & IMHe & fog vas fafere fafe &
faem fda =l = fAear o1 Yeuiea &
YR YR TEIRTE a2 FAsiRw Il & forg
e iR RywiRer o vaiga gomelt (DRIS)
AHEE a1 Giaw! B AMdad fbar Tl
AATH & IGAR fafvs ot & d@i &
¥ P AMALIHATTAR oIk & fog K>N>B>
P>Mg a2 faSIR™ Hferw B>K>Mg>P>N U/
T AEIFE AR AgHR TSI B ST
A o™ den ffeiRm & fog wakw ww
9 ® wE D AR BTN Sfide fhan
Tl

A\ \ﬁ a

fafirs W=l gR1 ST F1eA B P AN
17.78 T4 ®MEA (9781 X 155 @ WHR) A
37.87 &1 BT (Sl ST X T WHh) A
oot o T 2 HhR, 1138 X 90 W AR
135 St X 57 9, H Mt Sell SYRT X 91 HdR
F ST § dEA F wE < B W A
faffma sriwsl @ a8 o gon fb <@ amw
9@ ®el (VPD) 1.2 kPa | SUTGT T I
qrd 9rs H o & ol @1 49 g Q@
T VPD & 2.0 kPa WX UR Ugad TR W
del ATerdpar AR YBIeT Jed U B X F
PHIHY FH < Al VPD F 4.0 kPa WIR
(T4 ga1 BT AIYHE 38°C UG ATférd smsan
40% A <R <=1 o T F) IR IgE W A
ars ¥ wh19l Jiga U1 Uitk uR wefe fausa
Y9G <5 fhar Tl 9 e  rmE A N/K
Y BT I A Ugal Il o & forg
53 A srgHu™ A ag 9 gon fas avi A
¥ 695 nm AP D AT IS Al A
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N/K &t arel =1 arel Ot § wataw g
F w9 ¥ g T 7RIS SuST 3R 24 AN
7d o 9 1 F AiwSl A FIH! g Tb UAHD
Td A1l Ag-Hae uri 1l ) 9]g "D
SUF B 24 g gd & AMIAN & MBSl B
et WY AT Ud eie g-aRe g Tl
el 1€ F HA TS | DB B Bes HI
P foru Sars AU gESifed forue wieh
B T AR Fwior fvan Tl v I SRR
Yarferd grgsiferd Pl forre dree @ wU
G AR B T g O S arel (6.1 7
A SUTET) A [ B Belg B T AN TH
Yo (3Mmded U3 W1 3937/CHE/2014) Ude
P, a93 J SRR fhar T 3 S
MNP A TS I-FWed PR P FYBRI
F1 {3139 AR fA®T" oMl ICAR-IAE, IEP,
PRIIR DI AFATRIAT & 1Rl TP A dAlferd
BT Hels IUHI o R & I F -
IR TR ST AHhd B, b1 faer fan

qreq WRA U4e

1 Prel B IEE) W B T e
A Ig 9 ganl fob 45°C SR &1 AaHE s9
Prs & fAe™ & fou giFeRs Bl 39 @IS
b Straw aiferdt 4R 63 U sregg= ¥ 497
= ganl fb 59 s ¥ 9K e w9
ot w1 # 101 &9 &1 w7a o gl A
TR A 9w 31f¥% 19 9 &1 |wg o,
3HF 918 TRIRI, Bl AR THRT IR HAL:
16, 15 AR 14 =1 &1 v fornl 91 A
TR U WRIRETSS, dpsaRaen wikdle 7
WIkiess & ©9 F @ [ ddd 918 TR
T ql T7 dg el & ugaE vibar
Fle (FRORES), fteie=n) & w9 3§ Bl
T $el, dic fase wuam, R 3
I WM, T8 Aol & g1 @ W
U DS & f$™1F 1R Q) 519 71 smeicd
gIEURISY! (SPAS), TEANRR) Td TarvAar

NABIFT (TAIRAS), FIEAAIRRT) Pl YRS
99 W Yl VA A SF WgHl A 3.
FARMAH D) ¥fd gJed A o | R
A B & HgH g & fder & fog s
YR Y

\\\ﬁa =

Ul dre SuTed M) U srfdemRal
¥ forg 10 ufdrerr HrRIpH F 98 AfAPBIRAT
Td fham & fou 15 e fRa= wfdem
FRFH | P 681 fHaMI <0 fs onig W,
TEIRTE, BURTTG 3R A1 | 31 o) B
ufdrfera fban Tl s P ARk iy v
AR AT A fhaFl & "Wa-aR" A TS
P Tl IR 91 U fea=ig ufRkfreror wrimpai
H pa g fhami o1 wfdfém faan
dd 98 9 "R yEYE WR UiE § $-ud-
qrSemenall 1 A fbar 1 o 3y
Yol & 77 AR A" F 60 Al 3 ¥r
forl va aa A # RiEE wEm R F &
WI-YTSeMTel BT M IS fhar &, sad
iy gael & 34 faml A ¥R fornl ot wd
AGHIRGT FIMFT, HIRA ARBR F fhas dida
& A W 12 A H 9.43 G AiEgd
=1 & foro AR w1 131 ¥ 568 TATHTN Ul
bt fbanr Tl 4 W1 R W 573 9
Aarsa Fa%1 & fow 272 I e @l
hTfa fhar Tl 4 I & 5227 ufdfeeay
P Aher fhar T AR S SN | s
f&an T enl 3775 3rgeT Aiasd AaR a4 F
ARM YA: wa fHa Tl ure R smars
Haer wHe: 19,301 MR 22,000 Igfaira
HaTgel H9=1 B VST T A TS DY TN N
wdfea fafve Tgqsll 9= Scaeei | wrw ki
gftedl F1 TepIF bid & SR gA:FfSHA
far a1l 304 TNHN B A A OIS DY
el A Hafaa g F SR v v A
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Executive Summary

Oil palm could play a critical role in meeting
the vegetable oil requirements in the country,
primarily due to the fact that,as compared to other
vegetable oil yielding crops, oil palm yields 5 to 10
times more oil per unit area. In India, there is an
urgent need to increase the production and
productivity of vegetable oils to meet the
increasing per capita consumption along with the
population growth. Hence, it is essential that oil
palm cultivation should be promoted through
intensive research and development efforts for
moving towards self sufficiency in vegetable oil
requirements of the country. Water and nutrients
play a critical role in determining oil palm
productivity in India, where the crop is promoted
asanirrigated crop due to long dry spells, especially
during summer.

During the report period, the Directorate of
Oil Palm Research has been upgraded as ICAR-
Indian Institute of Oil Palm Research w.e.f.
November 28, 2014. At ICAR-IIOPR, research work
is being aimed at increasing resource use efficiency.
The new technologies are expected to play a
critical role in improving oil palm production and
productivity.The Institute could achieve significant
progress especially with reference to genetic
resource management and crop management
technologies for oil palm.

The mandate of the Institute is to conduct
mission oriented research on all aspects of oil palm
with an objective to improve the productivity and
quality, to serve as a national repository for oil palm
germplasm and clearing house for all research
information on oil palm and coordinate national
research programme, to act as center for training
in research methodology and technology of oil
palm and to generate nucleus planting material.
The Institute has sanctioned staff strength of 82,
including Director, 22 scientists, 18 technical, 15
administrative and 26 skilled support staff, of which

66 are in position. Total budget utilization by the
Institute for 2014-15 was Rs. 964.13 lakhs with a
revenue generation of Rs. 75.61 lakhs. During the
period, nine research projects were implemented
and a few objectives from these nine projects were
implemented as ten externally funded projects.The
major highlights of achievements recorded during
the year are presented here:

Genetic Resource Management

Germplasm explorations resulted in collection
of three accessions viz., one each from Mannargudi
in Tamil Nadu, Belgaum and Marse in Karnataka.
Four dura palms belonging to Guinea Bissau and
Zambia possessing drought tolerance have been
selected and are being utilized in development of
DxD and DxP crosses. Indigenously collected 52
germplasm (IC-0610000 to IC-0610051) were
registered at ICAR-NBPGR, New Delhi. Eight dura
palms (3 from Palode -1 and 5 from Palode - 2)
recording FFB yield of more than 200 kg/palm/year
were selected for hybrid seed production. The
advanced parental materials of exotic and
indigenous types were hybridized for dura
improvement. Sixteen crosses (ten crosses from
IIOPR, RC, Palode, four crosses from PCKL,
Athirappilly, and two crosses from Theni) were
produced and supplied to Agricultural Research
Station, Pattukottai (TNAU), Tamil Nadu (AICRP
Centre). Nine crosses (five crosses from [IOPR, RC,
Palode and four crosses from PCKL Athirappilly)
were processed for supply to Mizoram seed garden.

Seed studies have indicated that Trichoderma
viridae and Neurospora crassa were able to
disintegrate the mesocarp within 70 and 60 days
respectively without affecting the operculum. A
new seed garden with 11 DxD crosses and four
TXT crosses has been established at Goppanapalem
in West Godavari District of Andhra Pradesh. The
oil palm tissue culture technology using immature
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ICAR

EXECUTIVE SUMMARY

inflorescence has been licensed to two companies
- M/s Sristi Agro Biotech Limited, Howrah, Kolkata
and M/s Sheel Biotech Private Limited, New Delhi
through M/s. Agrinnovate India Limited, New Delhi.
Molecular characterization of 29 accessions
belonging to Elaeis guineensis and E. oleifera
revealed that mEgCIR3399 primer gave the highest
number of alleles (17) and sMo00129 produced the
lowest number (6) of alleles.

Production System Management

Fertigation studies indicated that significantly
higher FFB yields were recorded with 50 % dose of
recommended NPK fertilizers. Oil palm based
farming system studies indicated that oil palm
could be integrated with dairy,fodder crop,banana,
back yard poultry and vermi-composting unit.
Pleurotus florida in combination with 0.25 % urea
solution was efficient in mineralizing the nutrients
from shredded pieces of trunk. A specific gravity
method was developed for estimating alcohol
content in the fermented sap. Using leaf analysis
values, Diagnosis and Recommended Integrated
System (DRIS) norms and indices were estimated
for Gujarat and Mizoram States. The requirement
orders for different nutrients were found to be K >
N > B > P > Mg for Gujarat and B > K> Mg>P >N
for Mizoram as per DRIS indices. Optimum leaf
nutrient ranges were also derived for Gujarat and
Mizoram for routine diagnostic and advisory
purposes.

Physiology, Biochemistry and Post Harvest
Technology

The total carbon sequestered by different oil
palm hybrids ranged from 17.78 T carbon/ha (97 x
155 hybrid) to 37.87 T carbon/ha (DXG hybrid).
Higher C contents were recorded in the indigenous
hybrids namely 113 X 90 and 135 X 57, which were
on par with DXG hybrid.Gas exchange observations
revealed that closure of stomata in oil palm was
noticed, when the vapour pressure deficit (VPD)
increased from 1.2 kPa.The stomatal conductance
and photosynthetic rate was severely reduced
when the VPD reached 2.0 kPa. Photosynthesis in

oil palm was significantly limited when VPD was
more than 4.0 kPa (when air temperature is 38°C
and R.H below 40 per cent). The spectral values at
695 nm was the best for clustering the seven classes
of N/K deficiency levels in the determination of the
best spectral index for early detection of N/K
imbalance in oil palm plantations. A high degree
of correlation was recorded between monthly yield
and rainfall of 24 months before and also between
monthly yield and temperature of 24 months
before values. Height adjustable hydraulic lift
platform was designed and fabricated for
harvesting bunches from tall palms. Designed a
model of tractor mounted hydraulic scissor lift to
harvest oil palm fresh fruit bunches from tall palms
(beyond 6.1 m).Patent application (Application No.
3937/CHE/2014) has been filed for the invention
“Design and development of oil palm ablation tool”
at Patent Office, Chennai. A motorized bunch
harvesting tool for back pack model of oil palm
harvesting equipment was developed in
collaboration with ICAR- CIAE.

Plant Health Management

Studies on population dynamics in bag worm
revealed that temperatures above 45°C are
detrimental for the pest growth. Life table studies
of bag worm indicated that the pest could take 101
days for completion of seven larval stages. The
fourth instar stage took maximum days (19)
followed by third, sixth and second instars (16, 15
and 14 days respectively). Pupal parasitoid
Brachymeria sp. was observed as predominant
parasitoid for bag worms.The leaf webworm on oil
palm was identified as Acria meyricki (Depressarii-
dae: Lepidoptera) by Insect Identification Unit,
Division of Entomology, Indian Agricultural
Research Institute, New Delhi.The larvae of leaf web
worm were found parasitized by two biocontrol
agents viz., Apanteles hyposidrae (Braconidae;
Hymenoptera) and Elasmus brevicornis (Elasmidae;
Hymenoptera). The population of pollinating
weevil E. kamerunicus per spikelet in oil palm was
less during April, May and June, whereas December,
January and February months were found to be
ideal for the development of the weevil.

T F A T - ML qAATS STEUT e, a1f & Sfaaad 2014-15



EXECUTIVE SUMMARY

Transfer of Technology

Training programmes on oil palm production
technology were organised to 98 officers. Fifteen
one day farmers training programmes on oil palm
were organised to 681 farmers from Andhra
Pradesh, Gujarat, Chhattisgarh and Telangana.
Seven one day on-farm farmers training
programmes were organised to 266 oil palm
growers from Andhra Pradesh and Telangana.
Organized five farmers field schools on fertilizer
management to 77 farmers of Andhra Pradesh and
60 farmers of Mizoram and one farmers field school
onirrigation management to 34 farmers of Andhra

Pradesh.Published 568 text SMS in four languages
to 9.43 lakh mobile numbers covering 12 states
through farmers portal of Department of
Agriculture and Cooperation, Government of India.
Published 272 voice messages to 5.73 lakh
numbers in 4 languages. Data of 5,227 entries
covering 4 states were compiled and loaded into
database. 3,775 unique mobile numbers were
retrieved during the year. Sent text and voice
messages to 19,301 and 22,000 unique numbers
respectively. Feed back was received from growers
on various aspects of oil palm cultivation through
phone calls and 304 phone calls were answered for
queries pertaining to oil palm cultivation.
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