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1. PREFACE

OOOOOil palm, which yields an average of 4-5 tonnes of oil per
hectare, is recognised globally as one of the most
productive oil yielding crops. It also plays a vital role in

bridging the gap between demand and supply of vegetable
oil in the country. During 2021, Govt. of India has launched
National Mission on Edible Oils-Oil Palm (NMEO-OP)which aims
to achieve self-reliance in edible oils by promoting oil-palm
cultivation in the potential states identified by ICAR-IIOPR and
DA&FW Committee (2020).The research focus of ICAR-IIOPR has
always been oriented towards the goal of improving
productivity and profitability of oil palm using precision
technologies.

During 2024, the Institute has supplied parental planting material for establishment of new seed
garden in Kerala.  One new seed garden in Andhra Pradesh has started production of germinated seeds.
The sprout production potential has been enhanced in 2 seed gardens in Karnataka, thereby
strengthening the indigenous planting material production. ICAR-IIOPR has provided the needed
technical guidance to existing seed gardens and establishment of new seed gardens in the country.
A low saturated-fatty-acid germplasmwas identified through germplasm screening, a step towards
development of low saturated palm oil. Optimum Boron application rates were standardised for higher
yield production. Aspergillus Sp. R55 was established as a suitable biocontrol agent for managing Rugose
Whiteflies in oil palm plantations. Ganoderma induced basal stem rot in oil palm could be detected
using RPA-LFA kits and ergosterol quantification via UHPLC-DAD. A cost effective and ergonomically
suitable motorized weeder prototype with automatic depth control system was developed. During the
year, 4 technologies of ICAR-IIOPR were certified by ICAR and another 4 technologies were recommended
by Institute Technology Management Unit for commercialization.

The Institute is handholding Department of Agriculture & Farmers Welfare (DA & FW), Govt. of India
in steering the country towardsachieving targeted area expansion under oil palmand further
development activities in various oil palm growing States. The scientists of ICAR-IIOPR have participated
in Mega oil palm plantation drive and served as members of National Level Monitoring Teams(NALMOT)
of different States. The Norms and Standards for establishment of oil palm nurseries andStandard
Operation Procedures to produce quality planting material innurseries were disseminated to oil palm
stakeholders.The review meetings of NMEO-OP organised by DA & FW were attended from time to time
and inputs were provided regarding oil palm potential, production, productivity, profitability and
sustainability.

Dr. Himanshu Pathak, Secretary, DARE & Director General, ICAR took special interest in reviewing
the Institute activities and I take this opportunity to thank him for his valuable insights. I thankDr.
T.R.Sharma, Deputy Director General (Crop Sc.& I/cHort. Sc.) and Dr. S.K. Singh, Deputy Director General
(Hort. Sc.) for their guidance and supportin implementing the Institute programmes. I would like to
express my sincere thanks to Dr. V.B.Patel, Asst. Director General (Fruits & Plantation Crops), Dr. Anup
Kumar Bhattacharjee  and Dr. P. C. Tripathi , Principal Scientists of Hort. Sc. Division, ICAR for their continuous
support. I also thank Dr. Sudhakar Pandey, ADG, Dr. V. Pandey, Principal Scientist and other officials of
Hort. Sc. Division for their constant support and cooperation in smooth running of the Institute. I thank
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Director

Preface

the Research Advisory Committee and Institute Management Committee of the Institute for the guidance
and suggestions in fine tuning the research programmes.

My special thanks are due to the Secretary, DA&FW and other officials overseeing NMEO-OP
implementation programme at the Department of Agriculture and Farmers Welfare. The financial support
provided to oil palm R & D projects at ICAR-IIOPR helped in further strengthening oil palm research
programmes of ICAR-IIOPR. The research outcome of these projects would help in developing niche
technologies for enhancing the productivity of oil palm plantations. I further acknowledge the support
and cooperation given by State Agril./Hort. Departments, State Agricultural Universities, other ICAR
Institutes, oil palm processors and oil palm farmers in implementation of various programmes of our
Institute.

I acknowledge and thank all the scientific, technical, administration, skilled support staff and other
staff members of the Institute for their dedication and valuable services provided to the Institute.
I appreciate and compliment the editors of ICAR-IIOPR Annual Report-2024 for bringing out the report
in time.
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2. dk;Zdkjh lkjka’kdk;Zdkjh lkjka’kdk;Zdkjh lkjka’kdk;Zdkjh lkjka’kdk;Zdkjh lkjka’kdk;Zdkjh lkjka’kdk;Zdkjh lkjka’k     EXECUTIVE SUMMARY

The ICAR–Indian Institute of Oil Palm Research
(ICAR-IIOPR) continues to lead advancements in oil
palm research and development through
integrated, multidisciplinary approaches aimed at
enhancing productivity, sustainability, and value
addition across the crop’s production chain. This
report presents a comprehensive summary of the
institute’s research achievements for the year, 2024
organized project-wise and activity-wise,
highlighting significant progress in germplasm
conservation, genetic improvement, bio-
technology, resource management, farming
systems, physiology and biochemistry, pest and
disease management, mechanization, post-harvest
handling and value addition. Each project has
contributed to addressing critical challenges in oil
palm cultivation, while also supporting national
priorities, such as self-reliance in edible oil
production, climate resilience, and sustainable
agriculture. The findings and technologies detailed
herein underscore ICAR-IIOPR’s commitment to
scientific excellence, innovation, and the practical
needs of oil palm farmers and stakeholders across
India.

ICAR-IIOPR, is the nodal centre for managing
oil palm genetic resources. Eighteen elite Tenera
palms producing over 250 kg FFB/palm/year were
collected from Oil Palm India Limited (OPIL) estates
and farmers’ fields in Kerala. The materials
represented from Nigerian, Papua New Guinea and
Zaire origins, further help in strengthening the
genetic base for Indian breeding programs.

Extensive evaluations in germplasm blocks III
to VI at Pedavegi led to the identification of 19 high-
yielding dura and tenera palms, with FFB yields
ranging from 226 to 417 kg/palm/year. Significant
variability was observed in morphological and
yield traits such as bunch weight, total dry matter,
and oil-to-bunch ratio, offering selection potential
for breeding.

Multi-location evaluations of African
germplasm at Palode revealed promising yield
performance in palms sourced from Tanzania,

Hkkd`vuqi&Hkkjrh; rsy rkM+ vuqla/kku laLFkku
¼vkbZlh,vkj&vkbZvkbZvksihvkj½ Qly mRiknu dh laiw.kZ
J‘a[kyk esa mRikndrk] fujarjrk vkSj ewY; lao/kZu dks
c<+kus ds mís’; ls ,dh—r] cgq&fo”k;d –f”Vdks.kksa ds
ek/;e ls rsy rkM+ vuqla/kku vkSj fodkl esa çxfr dk
vxqvkbZ djuk tkjh j[kk gSA ;g fjiksVZ o”kZ ds nkSjku
laLFkku dh ‘kks/k miyfC/k;ksa dk ,d O;kid lkjka’k çLrqr
djrh gS] ftlesa ifj;kstuk&okj vkSj xfrfof/k&okj
O;ofLFkr fd;k x;k gS] ftlesa tuunzO; laj{k.k] vkuqoaf’kd
lq/kkj] tSo çkS|ksfxdh] lalk/ku çca/ku] —f”k ç.kkyh]
‘kjhj foKku vkSj tSo jlk;u] dhV vkSj jksx çca/ku]
e’khuhdj.k] dVkbZ ds ckn dh gSaMfyax vkSj ewY; lao/kZu
esa egRoiw.kZ çxfr ij çdk’k Mkyk x;k gSA laLFkku dh
çR;sd ifj;kstuk us rsy rkM+ dh [ksrh esa egRoiw.kZ
pqukSfr;ksa dk lek/kku djus esa ;ksxnku fn;k gS] lkFk gh
[kk| rsy mRiknu esa vkRefuHkZjrk] tyok;q yphykiu
vkSj fVdkÅ —f”k tSlh jk”Vªh; çkFkfedrkvksa dk Hkh
leFkZu fd;k gSA ;gk¡ izLrqr foLr‘r fu”d”kZ vkSj
çkS|ksfxfd;k¡ dh oSKkfud mR—”Vrk] uokpkj vkSj iwjs
Hkkjr ds rsy rkM+ fdlkuksa vkSj fgr/kkjdksa dh O;kogkfjd
vko’;drkvksa ds çfr vkbZlh,vkj&vkbZvkbZvksihvkj dh
çfrc)rk dks js[kkafdr djrh gSaA

vkbZlh,vkj&vkbZvkbZvksihvkj] rsy rkM+ ds vkuqoaf”kd
lalk/kuksa ds çca/ku ds fy, ,d uksMy dsaæ gSA dsjy esa
vksihvkbZ,y ,LVsV~l vkSj fdlkuksa ds [ksrksa ls rsy rkM+
ds 250 fdyksxzke rkts Qyksa ds xqPNs@o’kZ ls vf/kd
mRiknu djus okys vBkjg csgrjhu Vsusjk rkM+ ,d=
fd, x,A lkexzh ukbthfj;kbZ] ikiqvk U;w fxuh vkSj tSjs
ewy dk çfrfuf/kRo djrh gS] ftlls Hkkjrh; çtuu
dk;ZØeksa ds fy, vkuqoaf’kd vk/kkj etcwr gksrk gSA

isnkosxh esa teZIykTe Cy‚d III ls VI rd esa fd,
x, O;kid ewY;kadu ds ifj.kkeLo:i mPp mit okys
19 Mîwjk vkSj Vsusjk rkMksa+ dh igpku gqbZ] ftudh mit
226 ls 417 fdyksxzke@rkM+@o”kZ rd FkhA :ikRed
vkSj mit fo’ks”krkvksa tSls fd xqPNs dk otu] dqy ‘kq”d
inkFk Z vkSj rsy&ls&xqPNk vuqikr es a egRoiw.k Z
ifjorZu’khyrk ns[kh xbZ] tks çtuu ds fy, p;u {kerk
çnku djrh gSA

ikyksM esa vÝhdh tuunzO; ds cgq&LFkkuh; ewY;kadu
esa ratkfu;k] tkfEc;k vkSj fxuh fclkÅ ls çkIr rkM+ ds
isM+ksa esa vk’kktud mit çn’kZu dk irk pykA ladj
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Zambia, and Guinea Bissau. Nine palms were
selected for hybrid seed production, contributing
to future varietal development.

Multiple improvement trials at Pedavegi and
Palode evaluated DxD crosses for yield and growth
traits. Several palms with FFB yields exceeding 300
kg/palm/year were identified. Cluster analysis and
trait correlation studies refined parent selection.
Palm no. 93 (321.65 kg/palm/year) was the highest
yielder.

Traits like bunch index, leaf area, and height
increment were used to breed for dwarf and high-
yielding genotypes. Trials confirmed substantial
genetic variability in bunch weight, sex ratio, and
total dry matter. Palm no. 211 (298 kg/palm/year)
showed excellent performance with reduced
height increment, indicating potential for compact
varieties.

Seed research focused on enhancing kernel
germination using pre-heating and chemical
treatments. Packaging studies identified super
grain and tri-laminated foil bags as superior for
maintaining seed viability under storage. Hybrid
seed production reached over 1.1 lakh sprouts, and
a new seed garden with 1133 palms was
established. True-to-type mother palms were
selected for AICRP trials using molecular similarity
analysis.

ICAR-IIOPR standardized a robust tissue culture
protocol for oil palm using somatic embryogenesis
from immature male inflorescences. Media
optimization and hardening protocols enabled
successful regeneration of over 300 plantlets. The
same protocol was effectively applied to clone Dura
palms.

Clonal fidelity of tissue-cultured plantlets was
validated using 92 SSR markers, confirming their
genetic identity with mother palms. Additionally, a
genome-wide association study (GWAS) using 430
SSR markers, identified seven QTLs related to yield
and height traits, enabling marker-assisted
selection.

cht mRiknu ds fy, ukS rkM+ksa dk p;u fd;k x;k] tks
Hkfo”; esa fdLeh; fodkl esa ;ksxnku nsxkA

isnkosxh vkSj ikyksM esa dbZ lq/kkj ijh{k.kksa us mit
vkSj fodkl xq.kksa ds fy, DxD ladj dk ewY;kadu
fd;kA 300 fdyksxzke@rkM+@o”kZ ls vf/kd mit okys
vusd rkM+ksa dh igpku dh xbZA DyLVj fo’ys”k.k vkSj
fo’ks”krkvksa@xq.kksa ds lglaca/k ds v/;;uksa us iSr‘d p;u
dks ifj”—r fd;kA rkM+ la[;k 93 ¼321-65 fdyksxzke@
rkM+@o”kZ½ lcls vf/kd mit nsus okyksa esa ls ,d FkkA

ckSus ,oa mPp mit nsus okys thuiz:iksa ds çtuu
ds fy, xqPNk lwpdkad] iÙkh {ks= vkSj ÅapkbZ o‘f) tSls
y{k.kksa dk mi;ksx fd;k x;kA ijh{k.kksa us xqPNk otu]
fyax vuqikr vkSj dqy ‘kq”d inkFkZ esa i;kZIr vkuqoaf’kd
ifjorZu’khyrk dh iqf”V dhA rkM+ la[;k 211 ¼298
fdxzk@rkM+@o”kZ½ us ÅapkbZ esa de o‘f) ds lkFk
mR—”V çn’kZu n”kkZ;k] tks d‚EiSDV fdLeksa dh {kerk dk
ladsr nsrk gSA

cht vuqla/kku us çh&ghfVax vkSj jklk;fud mipkjksa
dk mi;ksx djds dusZy vadqj.k dks c<+kus ij /;ku
dsafær fd;kA ;|fi tSo jklk;fud y{k.k csgrj gq,]
ysfdu daVªksy dks NksM+dj vadqj.k de gh jgkA iSdsftax
v/;;uksa us HkaMkj.k ds rgr cht O;ogk;Zrk cuk, j[kus
ds fy, lqij xzsu vkSj VªkbZ&ysfeusVsM Qksby cSx dks
csgrj ekukA ladj cht mRiknu 1-1 yk[k vadqjksa ls
vf/kd gks x;k] vkSj 1133 rkM+ksa ds lkFk ,d u;k cht
m|ku LFkkfir fd;k x;kA vk.kfod lekurk fo’ys”k.k
dk mi;ksx djds ,vkbZlhvkjih ijh{k.kksa ds fy, lgh
çdkj ds ekr‘ rkM+ dk p;u fd;k x;kA

vkbZlh,vkj&vkbZvkbZvksihvkj us vifjiDo uj
iq”ixqPNksa ls nSfgd Hkzw.ktuu dk mi;ksx djds rsy rkM+
ds fy, ,d etcwr Ård lao/kZu çksVksd‚y dk ekudhdj.k
fd;kA ehfM;k vuqdwyu vkSj l[r çksVksd‚y us 300 ls
vf/kd ikS/kksa ds lQy iqutZuu dks l{ke fd;kA ogh
çksVksd‚y Mîwjk rkM+ ds Dyksu ij çHkkoh :i ls ykxw
fd;k x;k FkkA

Ård&laof/kZr ikS/kksa dh Dyksuy fu”Bk dks 92
,l,lvkj ekdZjksa dk mi;ksx djds ekU; fd;k x;k]
ftlls ekr` rkM+ ds lkFk mudh vkuqoaf’kd igpku dh
iqf”V gqbZA blds vfrfjä] 430 ,l,lvkj ekdZjksa dk
mi;ksx djds ,d thukse&okbM ,lksfl,’ku v/;;u
¼thMCY;w,,l½ us mit vkSj ÅapkbZ y{k.kksa ls lacaf/kr

Executive Summary
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To support varietal authentication and
molecular diagnostics, a core SSR panel of 30
markers was developed and validated across
diverse genetic backgrounds and progenies. This
panel is effective for fingerprinting, true-to-type
confirmation, and eliminating illegitimate palms in
breeding programs.

Precision irrigation trials using soil moisture
sensors and VPD data improved water
management. Moisture increased with depth, and
VPD correlated strongly with evapotranspiration,
helping define optimal irrigation timing. An IoT-
based irrigation system is being developed for real-
time scheduling.

A comprehensive NPK factorial experiment
generated yield response curves for two tenera
crosses, identifying optimal nutrient levels. PCA
showed nitrogen and phosphorus as key yield
influencers. A crop simulation model also evaluated
seasonal planting effects, revealing better growth
and yield in July-planted hybrids.

Crop geometry trials identified the 10×7 m
rectangular layout as best for yield and bunch
production. A boron fertilization study established
optimal application rates (30–45 g/palm/year),
significantly improving leaf production and boron
availability. Weed surveys documented dominant
species across palm basins and interspaces, aiding
in designing site-specific weed management
strategies.

An intercropping trial with 12 ornamental
ginger species showed Red Button Ginger as most
productive and compatible with oil palm. It
delivered the highest flower yield and vase life
without adversely affecting oil palm growth.

Nursery trials using panchagavya revealed that
1.75% concentration improved seedling vigor next
to DAP.  Seedlings were shifted to secondary
nursery for further performance monitoring. An
integrated organic cultivation system utilizing oil
palm waste and by-products was initiated.
Enhanced soil health, microbial activity, and

lkr D;wVh,y dh igpku dh] ftlls ekdZj&lgk;rk
çkIr p;u laHko gqvkA

fdLeh; çek.khdj.k vkSj vk.kfod funku dk leFkZu
djus ds fy,] 30 ekdZjksa dk ,d dksj ,l,lvkj iSuy
fodflr fd;k x;k vkSj fofo/k vkuqoaf’kd i‘“BHkwfe vkSj
larfr;ksa esa ekU; fd;k x;kA ;g iSuy fQaxjfçafVax] lgh
çdkj dh iqf”V vkSj çtuu dk;ZØeksa esa voS/k rkM+ ds
isM+ksa dks [kRe djus esa çHkkoh gSA

e`nk ueh lsalj vkSj ohihMh MsVk dk mi;ksx djds
lVhd flapkbZ ijh{k.kksa us ty çca/ku esa lq/kkj fd;kA
xgjkbZ ds lkFk ueh c<+h] vkSj ohihMh ok”iksRltZu ds
lkFk –<+rk ls lglacaf/kr Fkk] ftlls vuqdwyrere
flapkbZ le; fu/kkZfjr djus esa enn feyhA fj;y Vkbe
“ksM~;wfyax ds fy, ,d vkbZvksVh&vk/kkfjr flapkbZ ç.kkyh
fodflr dh tk jgh gSA

,d O;kid ,uihds QSDVksfj;y ç;ksx us nks Vsusjk
ladjksa ds fy, mit çfrfØ;k doZ mRiUu fd,] ftlls
vuqdwyre iks”kd rRoksa ds Lrj dh igpku gqbZA ihlh,
us ukbVªkstu vkSj QkLQksjl dks çeq[k mit çHkkod ds
:i esa n”kkZ;kA ,d Qly fleqys’ku e‚My us ekSleh
jksi.k çHkkoksa dk Hkh ewY;kadu fd;k] ftlls tqykbZ esa
yxk, x, ladj esa csgrj o‘f) vkSj mit dk irk pykA

Qly T;kfefr ijh{k.kksa us 10×7 ehVj vk;rkdkj
ysvkmV dks mit vkSj xqPNk mRiknu ds fy, lcls
vPNk ekukA cksj‚u moZju v/;;u us vuqdwyre vuqç;ksx
nj ¼30&45 xzke@rkM+@o”kZ½ LFkkfir dh] ftlls iÙkh
mRiknu vkSj cksj‚u miyC/krk esa mYys[kuh; lq/kkj gqvkA
[kjirokj losZ{k.kksa us rkM+ ds csflu vkSj isM+ksa ds cht dh
nwfj;ksa esa çeq[k çtkfr;ksa dk nLrkosthdj.k fd;k] ftlls
LFkku&fof’k”V [kjirokj çca/ku j.kuhfr;ksa dks fMtkbu
djus esa lgk;rk feyhA

ckjg ltkoVh vnjd çtkfr;ksa ds lkFk varj&Qly
ijh{k.k ls irk pyk fd jsM cVu ftatj lcls vf/kd
mRiknd gS vkSj rsy rkM+ ds lkFk laxr j[krk gSA blus
rsy rkM+ ds fodkl dks çfrdwy :i ls çHkkfor fd,
fcuk lcls vf/kd Qwy mit vkSj okt ykbQ fn;kA

iapxO; dk mi;ksx djds ulZjh ijh{k.kksa ls irk
pyk fd 1-75% lkaærk us Mh,ih ds ckn vadqjksa ds vkst
esa lq/kkj fd;kA vkxs ds çn’kZu dh fuxjkuh ds fy,
ikS/kksa dks nwljh ulZjh esa LFkkukarfjr dj fn;k x;kA rsy
rkM+ ds dpjs vkSj mi&mRiknksa dk mi;ksx djds ,d
,dh—r tSfod [ksrh ç.kkyh ‘kq: dh xbZA csgrj e`nk
LokLF;] lw{etho xfrfof/k vkSj ,atkbe ds Lrj dks ntZ
fd;k x;k] tks tSfod ç.kkfy;ksa esa csgrj fLFkjrk dk
ladsr nsrk gSA

Executive Summary
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enzyme levels were recorded, indicating improved
sustainability in organic systems.

Palm oil blends with sunflower and groundnut
oils were optimized for fatty acid composition and
nutritional quality. Blends with 20–30% palm oil
showed improved fatty acid ratios and carotenoid
content, meeting global health standards.

Germplasm screening identified a low-
saturated-fatty-acid line (38.18% SFA, 52.14% oleic
acid)—ideal for health-oriented palm oil. Cold-
pressed oil analysis showed palm oil had high
carotenoid content (~812 mg/kg) and strong anti-
inflammatory activity (~60%). These insights
support the development of nutritionally enriched
edible oils.

Pest monitoring showed seasonal peaks in
whiteflies, with RSW dominating in December and
BNW in February. Pheromone traps recorded
rhinoceros beetle emergence in January and May.
Bagworm infestation was severe in March to April,
and targeted insecticides showed high efficacy.

The biocontrol agent R55 achieved over 94%
RSW mortality across varied field conditions. Pollen
and bunch damage studies revealed frond injury
significantly reduced bunch weight. Targeted
intervention is needed for early symptom
detection and protection.

Ganoderma BSR detection was improved
using RPA-LFA kits and ergosterol quantification via
UHPLC-DAD. Two novel Ganoderma species were
identified and sequenced. The genome of G.
ellipsoideum was assembled, revealing virulence
factors and evolutionary insights.

Field evaluations demonstrated that
integrated fungicide and Trichoderma-based
treatments suppressed BSR effectively.
Trichoderma formulation and drip irrigation
delivery were optimized, ensuring viability and soil
colonization. New fungicides showed promise
against foliar and bunch rot pathogens, reinforcing
integrated disease control strategies.

lwjteq[kh vkSj ewaxQyh ds rsy ds lkFk ike v‚;y
ds feJ.k dks QSVh ,flM lajpuk vkSj iks”k.k xq.koÙkk ds
fy, vuqdwfyr fd;k x;kA ike v‚;y ds 20&30%
feJ.kksa us csgrj QSVh ,flM vuqikr vkSj dSjksVhu‚;M
lkexzh n”kkZ;k] tks oSf’od LokLF; ekudksa dks iwjk djrk
gSA

tuunzO; tkap us de lar‘Ir olk vEy okyh
fdLe ¼38-18% ,l,Q,] 52-14% vksfyd ,flM½ dh
igpku dh & tks LokLF; mUeq[k ike v‚;y ds fy,
vkn’kZ gSA dksYM&çsLM v‚;y ds fo’ys”k.k ls irk pyk
fd ike v‚;y esa mPp dSjksVhu‚;M lkexzh ¼~812
feyhxzke@fdxzk½ vkSj etcwr ,aVh bu¶ysesVjh xfrfof/k
¼~ 60%½ FkhA ;s tkudkfj;ka iks”k.k ls Hkjiwj [kk| rsyksa ds
fodkl dk leFkZu djrh gSaA

dhV fuxjkuh ls lQsn efD[k;ksa dh ekSleh;
lokZf/kdrk dk irk pyk gS] ftlesa fnlacj esa RSW vkSj
Qjojh esa BNW dk cksyckyk jgkA tuojh vkSj ebZ esa
Qsjkseksu VªSi us xSaMk Hk‘ax ¼fjukslhjl chVy½ ds mHkjus
dks ntZ fd;kA ekpZ&vçSy esa cxoeZ dk laØe.k vf/kd
Fkk] vkSj yf{kr dhVuk’kdksa us mPp çHkkodkfjrk n”kk;hA

tSo fu;a=.k ,tsaV R55 us fofHkUu {ks=h; fLFkfr;ksa
esa 94% ls vf/kd RSW e‘R;q nj gkfly dhA ijkx
vkSj xqPNk {kfr v/;;uksa ls irk pyk gS fd iÙkh dh pksV
us xqPNk otu dks dkQh de dj fn;k gSA çkjafHkd
y{k.k igpku vkSj lqj{kk ds fy, yf{kr gLr{ksi dh
vko’;drk gSA

RPA-LFA fdV vkSj UHPLC-DAD ds ek/;e ls
,xksZLVsj‚y DokafVfQds’ku dk mi;ksx djds xSuksMekZ
ch,lvkj dk irk yxkus ds dk;Z esa lq/kkj fd;k x;kA
nks ubZ xSuksMekZ çtkfr;ksa dh igpku dh xbZ vkSj mudk
vuqØe.k fd;k x;kA th- ,fyIlksbMe ds thukse dks
bdëk fd;k x;k] ftlls fo”kk.kq dkjd vkSj fodkloknh
var–Zf”V dk irk pykA

[ksr ewY;kaduksa ls irk pyk fd ,dh—r doduk’kd
vkSj VªkbdksMekZ vk/kkfjr mipkjksa us ch,lvkj dks çHkkoh
<ax ls de fd;kA VªkbdksMekZ lw=.k vkSj fMªi flapkbZ
forj.k dks vuqdwfyr fd;k x;k] ftlls O;ogk;Zrk vkSj
feêh mifuos’k.k lqfuf’pr gqvkA u, doduk’kdksa us i.kZ
vkSj xqPNk lM+u jksxtudksa ds f[kykQ vk’kktud ifj.kke
n”kkZ,] ftlls ,dh—r jksx fu;a=.k j.kuhfr;ksa dks cy
feykA
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A motorized weeder prototype was developed
with an automatic depth control system. Field
testing is ongoing. The machine is cost-effective
and ergonomically designed for smallholders.

A motorized backpack harvester reduced
harvesting cost per ton to ̀  252 and improved daily
productivity and ergonomics. Infrared-based
enzyme inactivation reduced FFA to 1.72% and
improved oil yield, offering a clean, energy-efficient
sterilization method.

Digital tools like the oil palm bunch multi-
directional image capturer and 3D Imaging
processor supported morphological analysis,
engineering measurements, and visualization. An
AI-based classifier enabled automated bunch
grading, enhancing precision and objectivity in
evaluation.

The study on drone application in oil palm
showed medium awareness among farmers with
benefits like reduced labor, uniform spraying, and
time savings. Farmers support adoption despite
higher costs, seeking training and government
assistance.

Lopkfyr xgjkÃ fu;a=.k ç.kkyh ds lkFk ,d
eksVjkbTM ohMj çksVksVkbi fodflr fd;k x;k FkkA
QhYM ijh{k.k tkjh gSA ;g e’khu ykxr&çHkkoh gS vkSj
NksVs fdlkuksa ds fy, ,xksZu‚fed :i ls fMt+kbu dh xÃ
gSA eksVjkbTM cSdiSd gkosZLVj us çfr Vu ykxr dks
` 252 rd de fd;k lkFk gh nSfud mRikndrk vkSj
,xksZu‚feDl esa lqèkkj fd;kA bUÝkjsM&vkèkkfjr ,atkbe
fuf”Ø;rk us FFA dks 1-72% rd de dj fn;k vkSj
rsy dh mit esa lqèkkj fd;k] ftlls ,d LoPN]
ÅtkZ&dq’ky LVsjhykbts”ku fofèk dh igpku gqbZA

v‚;y ike cap eYVh&Mk;jsD’kuy best dSIpjj
vkSj 3Mh besÇtx çkslslj tSls fMftVy lk/kuksa us
e‚Qks Zy‚ftdy fo’ys”k.k] bathfu;Çjx eki vkSj
fot+qvykbt+s’ku dk leFkZu fd;kA ,vkÃ&vkèkkfjr
DykflQk;j us Lopkfyr cap xzsÇMx dks l{ke fd;k]
ftlls ewY;kadu esa lVhdrk vkSj fu”i{krk c<+hA

rsy rkM+ esa Mªksu ds bLrseky ij fd, x, vè;;u
esa eè;e tkx:drk ns[kh xÃ] ftlls de Je] ,d
leku fNM+dko vkSj le; dh cpr tSls ykHk gq,A
fdlku mPp ykxr ds ckotwn bls viukus dk
leFkZu djrs gSa] çf’k{k.k vkSj ljdkjh lgk;rk dh ekax
djrs gSaA
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