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Abstract

Qil pam (Elaeisguineensis Jacq.) improvement depends on the availability and effective utilization of genetically
diverse germplasm. The present study aimed to characterize 24 selected oil palm germplasm accessions maintained
at ICAR-Indian Institute of Oil Palm Research, which included Elaeis guineensis (17duras and 2 teneras)
and Elaeis oleifera (5 accessions), using IBPGR (1989) descriptors and to identify palms with economically
important traits. The accessionsrepresented diverse geographic originsfrom Africa, South America, and Southeast
Asia. Considerable variability was recorded for tree form, fruit form, bunch traits, bunch quality components,
and vegetative characters. Dura and tenera fruit forms were observed in Elaeis guineensis, with predominance
of dura, while E. oleifera exhibited thick-shelled fruits. Bunch weight ranged from 3.76 to 44.01 kg, while oil to
bunch varied from 5.70 to 21.50%. Paim height ranged from 2.2 to 9.0 m, indicating the presence of both
compact and tall palms. Based on trait-specific performance for bunch traits, bunch components, and vegetative
characteristics, palms viz., DOPR-G23 (06), DOPR-G24 (022), DOPR G53 (E.61), and DOPR-G59 (E.48)
were identified as potential parental sources for utilisation in breeding programmes, being superior for high
bunch weight, high fruit to bunch, high oil to bunch, and low shell to fruit, respectively.

Keywords: Qil palm, IBPGR descriptors, FFB, breeding and genetic stocks

Introduction tonnesin 2024. Major usage of palm oil and demand

Oil pam (Elaeis guineensis Jacq.) is essentially a
forest tree species originating from Africa that has
been introduced and distributed to many parts of the
world and is presently expanding into new
environments owing to theincreasing global demand
for vegetable cils. Oil palm playsadominant rolein
theinternational vegetable oil economy. Global pam
oil productionis projected at about 78 million metric
tonnes in 2024/25, with Indonesia and Malaysia
together accounting for more than 80% of theworld's
output, and Indonesia producing around 47.0-47.5
million tonnesand Malaysiaabout 19.0-19.2 million

continueto grow, driven by food processing, industrial
usesand biofuels. China, India, Pakistan and countries
in the European Union remain among the largest
importersof palm oil globally. India’sdomestic total
edible oil production in 2023-24 was about 12.18
million tonnes, which met only around 44 % of
domestic consumption; the remaining about 56 % was
met through imports. Palm oil constitutesthe largest
share of India' sedible oil importsto roughly 55 %to
60 % of the total edible oil imported (USDA, 2025
and Ural et al., 2025). Global trends indicate that
consumption of palm ail isincreasing rapidly for both
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edibleand industrial purposes. InIndia, cultivation of
oil palm under irrigated conditions has been
operationally successful in stateslikeAndhraPradesh
and Telangana, which account for nearly 98% of
national production, while other states including
Karnataka, Kerala, Tamil Nadu, Odisha, Chhattisgarh,
Goa and Mizoram also have notable areas under
cultivation. Recently, oil palm cultivation has also
expanded to several North Eastern states, including
Mizoram, whereit ispromoted acrossmultipledistricts
with supportive policies and farmer initiatives
(Government of India, NMEO-OP, 2022). This
expansion necessitates the availability of diverse
germplasm with wide genetic variation for
horticulturally desirable traits (Rauf and Camacho-
Villalobos,2025). Among the various germplasm
collections established at ICAR-Indian Institute of
Oil Palm Research (ICAR-110OPR), the primary
collections prospected under the FAO programmeand
Elaeis oleifera accessions are considered important
from the utilisation point of view. These collections
comprise material originating from West Africa, East
Africa, Central Africa, South Americaand Southeast
Asig, representing both very old plantings (1981-1992)
and relatively younger plantings (1998).
Characterisation of germplasm is now an essentia
requirement for intellectual property rights (IPR)
protection and registration of genetic stoc ks, besides
serving as a foundation for crop improvement and
development of new varieties (Bhagyaet al., 2024).
Descriptor listsfor plant genetic resources have been
developed by Alliance Bioversity and CIAT (formerly
Bioversity International), the International Board for
Plant Genetic Resources (IBPGR) and the
International Plant Genetic Resources Institute
(IPGRI). For oil palm, adescriptor list was published
in 1989 by IBPGR in collaboration with Dr. N.
Rajanaidu of Malaysian Pam Qil Board (MPOB).
Inthe present study, 24 selected individual palmswere
characterised using the IBPGR oil palm descriptors.
With this background, the present study was
undertaken with the objective of identifying palmswith
desirable traits for effective utilization in crop
improvement programmes

Materials and Methods

Several exotic oil palm germplasm collections were
field planted in the field gene bank of the Research
Centreof ICAR-Indian Institute of Oil Palm Research
(formerly National Research Centrefor Oil Palm and
Directorate of Oil Palm Research) at Palode,
Thiruvananthapuram, Kerala, during 1981-2000. A
total of 651 palms of introduced (mainly NIFOR
Nigeria) germplasm (planted during 1981-1990), 26
palms of E. oleifera (planted in 1992), and 86 pams
of African germplasm of FAO exploration (planted
in 1998) were evaluated for their performance at
ICAR-IIOPR.IN the present study, 24 selected ail
pal m access onsrepresenting the earliest introductions
namely DOPR G-1 (221) from Nigeria; DOPR G-25
(Chi.1) and DOPR G-26 (Chi.2) of unknown origin
(planted at Chitherae state of Oil Palm IndiaLimited);
DOPR G-22 (E.45) from Surinam; and DOPR G-23
(06) and DOPR G-24 (022) from Maaysiaand Costa
Rica, respectively were subjected to characterisation
asper IBPGR (1989) descriptors. The basic passport
data of germplasm accession details are given in
Table 1. All the selected individual palms were
assigned accession numbers adopted from the
germplasm institute register. Detailed data and
observations were collected on an individua palm
basis. Observation and dataon tree, fruit forms, stem
structure, bunch characters and bunch components
analysis were done to fulfil the format of IBPGR
(1989) (Figure. 1). Five fresh fruit bunches (FFB)
from each palm were utilised for bunch analysis as
per the procedure described by Black et al., (1963),
and the average of the values was presented in the
descriptor results. Three years (2007—2009)
consecutiveyieldsweretaken for reporting under yield
evaluation.The minimum general descriptors of oil
palm germplasm, including tree characteristics, fruit
forms, and rel ative age based on stem structure, were
recorded during 2007—2009 and subsequently
reevaluated during 2015-2017.The methodol ogy
prescribed by Corley et al., (1971) was adapted to
measure vegetative growth of the palms.
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Table 1. Oil palm germplasm accessions maintained at the field gene bank (FGB), ICAR-I1OPR
Research Centre, Palode

S. Year of
No| Institute ID |C Number planting Country of origin Biological status
1 | DOPRG-1(221) 1C0597691 1981 Nigeria Hybrid progeny
2 | DOPR G - 22 (E.45) IC 0597686 1988 Surinam Hybrid progeny
3 | DOPRG-23(06) |C0597690 1992 Maaysia Unknown
4 | DOPRG-24 (022 |C0597686 1992 Costa Rica Unknown
5 | DOPR G-25(Chi. 1) | 1C0599984 1981 Unknown Unknown
6 | DOPR G- 26 (Chi.2) | 1C0599984 1981 Unknown Unknown
7 | DOPR G-30 (E2) 1C0597688 1998 GuineaBissau Wild
8 | DOPR G-30 (E12) -Do- 1998 GuineaBissau Wild
9 | DOPR G-34 (E12) -Do- 1998 GuineaBissau Wild
10 | DOPR G - 35 (E15) -Do- 1998 GuineaBissau wild
11 | DOPR G - 36 (E17) -Do- 1998 GuineaBissau wild
12 | DOPR G - 44 (E.33) -Do- 1998 GuineaBissau wild
13 | DOPR G-45 (E 35) -Do- 1998 GuineaBissau wild
14 | DOPR G-46 (E 38) -Do- 1998 GuineaBissau wild
15 | DOPR G-47 (E 40) -Do- 1998 Guinea Bissau Wild
16 | DOPR G - 53 (E.61) |C0597687 1998 Tanzania Semi-wild
17 | DOPR G - 53 (E.66) -Do- 1998 Tanzania Semi-wild
18 | DOPR G - 53 (E.82) -Do- 1998 Tanzania Semi-wild
19 | DOPR G - 54 (E.74) 1C0597689 1998 Tanzania Semi-wild
20 | DOPR G-56 (E-84) -Do- 1998 Tanzania Semi-wild
21 | DOPR G-58 (E55) -Do- 1998 Tanzania Semi-wild
22 | DOPR G - 59 (E.48) -Do- 1998 Zambia Semi-wild
23 | DOPR G - 59 (E.77) -Do- 1998 Zambia Semi-wild
24 | DOPR G - 52 (E.86) -Do- 1998 Cameroon Semi-wild
Descriptor on tree, fruit
forms and stem structure
2
IIOPR-RC Palode - Field Gene Twenty-four _
Bank (FGB): Nigerian palms palmsfrom FGB Descriptor on bunch and
(651), E. oleifera (26), and = chgractensed = bunch component analysis,
African FAO germplasm (86) using I_BPGR (Black et al.,1963)
descriptors
|
Descriptor on vegetative
traits (Corley et al., 1971)

Fig. 1. Schematic representation of the experimental materials and methodology
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The experimental site is located at Palode in
Thiruvananthapuram district (8°452 N latitude and
77°592 E longitude) at an altitude of 210 m above
mean sealevel. The evaluation was carried out under
Field- laboratory conditions. The field gene bank
location receivesan annual rainfall of 2815 mmwith
maximum and minimum temperatures of 32.1 °C and
22 °C, respectively. It has forest laterite soil with a
pH range of 5.0t0 5.5. Simple statistical analysiswas
done to analyse the data and reported in this article.

Results and Discussion

Descriptorson tree, fruit forms and relative age
by stem structure

Descriptor on tree, fruit forms and relative age by
stem structure aregivenin Table 2. Among the various
germplasm collections planted at field gene bank at
Palode,exatic primary collections namely Nigeria,
Surinam, Malaysia, Costa Rica, Guinea Bissau,
Tanzania, Zambia and Cameroon prospected under
FA O programme and other ol eifera accessionswere
considered asimportant from utilisation point of view.
Apart from above prospection, collectionswere also
made from commercial material and farmer’s field
and they were planted during1981-1992 in the old
germplasm block at Palode. Based on the descriptors
for oil palm characterization (IBPGR, 1989), ontree,
fruit forms and relative age by stem structure, the
following resultswere obtained. All the 24 accessions
evaluated exhibited normal treeform and normal fruit
typeand idolatrous or mantled fruit formsare absent.
Dura and tenera fruit formswere observed in Elaeis
guineensis, with predominance of dura, while
E. oleifera, exhibited thick-shelled fruits similar to
dura. Seventeen accessions were duras, followed
by oleifera (5 accessions), while tenera was
represented by two accessions (DOPR-G1 and
DOPR-G55). This composition is useful because it
retainsbroad genetic representation including oleifera
derived genetic resources, which are commonly
valued as donors for traits such as reduced height
increment/compactness and other adaptive traits in
interspecific breeding (Murugesan et al., 2020). With
respect to external fruit pigmentation, nigrescenstype
predominated in 23 accessions, whereas one
accession (DOPR-G53) exhibited the virescenstype.

Mesocarp pigmentation was highly uniform among
the collection, being orange-red in most accessions,
while deep orange mesocarp was observed only in
the virescens accession (DOPR-G53). Mesocarp
pigmentation with deep orange mesocarp was only
observed in the virescens accession (DOPR-G53)-
61. This accession represents a unique trait worth
retaining asapotential donor/marker for pigmentation
-related variation (Singh et al., 2014). Stem texture
is used as a field descriptor to support relative age/
structura differences among palms when palms are
compared within acommon eval uation period and site
conditions. Relative age estimation based on stem
texture showed that 23 accessions had rough stem
texture, whereas only DOPR-GL1 exhibited smooth
stem texture during the evaluation period. General
descriptorsof oil palm germplasm ontree, fruit forms
and relative age by stem structureisgivenin Table 2.
The Accession No. DOPR 1 (221) came from
Nigerian Institute of Oil palm Research and showed
dwarf vegetative charecters. Similarly, DOPR G -
22 (E.45) had dumpy characters with unique green
and deep orange fruit colours. DOPR G - 23 (O 6)
and DOPR G - 24 (O 22) showed vigorous growth
and proved to be inter specific hybrid nature. The
other oleifera sources namely DOPR G-25(Chi.1)
and DOPR G-30 (E2) are also showed compact
growth and regarded as best donors for breeding for
dwarf palms. DOPR-G1 is distinct from the rest of
the evaluated set in a key morphological descriptor.
The dwarf/compact growth expression noted for
DOPR-G1 (NIFOR, Nigeria) and for the oleifera
sources (e.g., DOPR-G25 and DOPR-G30) is
practically important because compact palms are
preferred in breeding for ease of harvest and
plantation management. Further, the observation that
DOPR-G23 (06) and DOPR-G24 (022) showed
vigorous growth and “interspecific hybrid nature” is
alilgned with published reportsthat interspecific (E.
oleifera x E. guineensis) hybrid derivatives are
exploited in breeding, particularly for traitslinked to
reduced height/compactness and oil quality (Sunil
Kumar et al., 2014).
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Table 2. Minimum general descriptors of tree form, fruit form, and relative age by stem structurein

oil palm germplasm

q . _ Tree Fruitcolour | pigmentation | Relative
No. Institute Code Fruit form* form |~ exte_rnal fruitcolour- | ageby
fruit mesocarp stem
texture
1 |DOPR-G1(221) |Tenera Normal | Nigrescens | Orange red | Smooth
2 | DOPR-G22 (45) Not applicable (E.oleifera) | Normal | Nigrescens | Orange red | Rough
3 | DOPR-G23 (0.6) |Not applicable (E.oleifera) | Normal | Nigrescens | Orange red | Rough
4 | DOPR-G24 (0.22) |Not applicable (E.oleifera) | Normal | Nigrescens | Orange red | Rough
5 | DOPR-G25(Chi. 1) | Not applicable (E.oleifera) | Normal | Nigrescens | Orange red | Rough
6 | DOPR-G26 (Chi.2) | Not applicable (E.oleifera) | Normal | Nigrescens | Orange red | Rough
7 |DOPR-G27 (F16) |Dura Normal | Nigrescens | Orange red | Rough
8 | DOPR-G28 (F. 56) |Dura Normal | Nigrescens | Orange red | Rough
9 |DOPR G-35(E 15) |Dura Normal | Nigrescens | Orange red | Rough
10 | DOPR G-44(33) Dura Normal | Nigrescens | Orange red | Rough
11 |DOPR G53(E.61) |Dura Norma | Virescens | Deep orange| Rough
12 |DOPR G56(84) Dura Normal | Nigrescens | Orange red | Rough
13 |DOPR G59 (48) Dura Normal | Nigrescens | Orange red | Rough
14 |DOPR G30 (E29) |Dura Normal | Nigrescens | Orange red | Rough
15 |DOPR G43 (E30) |Dura Normal | Nigrescens | Orange red | Rough
16 |DOPR G45 (E35) |Dura Normal | Nigrescens | Orange red | Rough
17 |DOPR G46 (E38) |Dura Normal | Nigrescens | Orange red | Rough
18 | DOPR G47(E40) |[Dura Normal | Nigrescens | Orange red | Rough
19 |DOPRGH0 (E46) |Dura Normal | Nigrescens | Orange red | Rough
20 | DOPR G51 (50) Dura Normal | Nigrescens | Orange red | Rough
21 |DOPR G52 (E86) |Dura Normal | Nigrescens | Orange red | Rough
22 | DOPR G55 (E51) |Tenera Normal | Nigrescens | Orange red | Rough
23 |DOPR G57 (E54) |Dura Normal | Nigrescens | Orange red | Rough
24 | DOPR G58 (E55) |Dura Normal | Nigrescens | Orange red | Rough

*E. oleifera exhibited thick-shelled fruits

Descriptors of germplasm on bunch characters

Descriptors of germplasm on bunch characters are
given in Table 3. Considerable variability was
observed among the 24 accessions for bunch and
spine—related quantitative and qualitative traits
prescribed under IBPGR bunch and bunch analysis
descriptors. Bunch weight ranged from 3.76 to 44.01
kg with amean of 11.40 kg and high variability (CV
= 99.00%), indicating wide diversity in bunch size.
Bunch length varied from 27 to 67.5 cm (mean 34.07
cm, CV = 35.36%), while bunch breadth and depth
ranged from 40 to 140 cm (mean 77.97 cm, CV =
37.84%) and 16 to 46 cm (mean 21.92 cm, CV =
34.32%), respectively. Spine length showed abroad
range (0.25-11.3, mean 4.13, CV = 34.46%), whereas

spine thickness ranged from 0.63 to 7.23 mmwith a
mean of 3.30 mm and CV of 43.10%. With respect
to qualitative spine traits, green spine colour was
confined to six accessions (DOPR-G1 to DOPR-
G26), whiletheremaining accessionsexhibited orange
spines, conforming to the colour classesdescribed in
the descriptor list. Spine density was predominantly
low (score 3), with a few accessions showing high
density (score5), resulting in amean of 3.58 and CV
of 27.31%. Stalk length varied from 6 to 28 cm (mean
11.38 cm, CV=40.65%), further reflecting substantial
inter-accession variation. Previous characterization
studies have shown that bunch weight, bunch length,
and bunch breadth/depth are strongly influenced by
genotypeand often display moderateto high variability
across germplasm collections, similar to the present
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findings. These traits are directly associated with
fresh fruit bunch (FFB) yield and therefore serve as
reliableindicators for preliminary selection of high-
yielding genotypes (IBPGR, 1989).The observed
variation in spinelength, thickness, colour, and density
further demonstrates the usefulness of spine-related
descriptors in discriminating among accessions.
Although spinetraitsarenot direct yield determinants,
they are stable morphological markers that assist in
accession identification, classification, and
mai ntenance of genetic purity. Comparable trends of
variability in spine traits and stalk length have been
reportedinoil palm germplasm evauations, highlighting
their value as supplementary descriptors in

morphological characterization (Corley and Tinker,
2016).

Bunch stalk length, although not a direct yield
component, has practical implications for bunch
support, ease of harvesting, and bunch presentation
within the canopy. Previous studies have indicated
that stalk-related characters show appreciable
variability and are useful as morphological
characterization (IBPGR, 1989; Corley and Tinker,
2016). The high CV observed in the present study
indicated that selection for desirable stalk length is
feasible to develop pams with improved bunch
architecture and better field manageability.

Table 3. Essential descriptors of bunch characters for oil palm germplasm

3.| Institute Code Bunch | Bunch | Bunch | Bunch | Spine | Spine Spine | Spine | Stalk
No Weight | length | breadth | depth | length |thickness| colour |density| length

[Kal | [em] | [em] | [cm] | (cm) | (mm) [cm]
1 | DOPR-GL1 (221) 113 | 3225 | 875 2200 | 434 | 233 Green 3.00 | 10.75
2 | DOPR-G22 (45) 125 | 4467 | 929 26.00 | 360 | 4.05 Green 3.00 | 9.70
3 | DOPR-G23 (0.6) 4455| 675 | 140 3000 380 | 611 Green 3.00 | 850
4 | DOPR-G24 (0.22) 21.65| 39.33 | 126 3000 | 324 | 7.23 Green 3.00 | 6.00
5 |DOPR-G25(Chi. 1) | 25.70| 52.50 | 1285 31.00| 0.34 | 417 Green 3.00 | 950
6 |DOPR-G26 (Chi.2) | 32.02| 55.00 | 135.00 | 1800 | 0.25 | 0.63 Green 3.00 | 120
7 | DOPR-G27 (F16) 504 | 27.00 | 62.00 20.00 | 360 | 325 Orange | 5.00 | 9.00
8 |DOPR-G28 (F. 56) | 7.16 | 30.00 | 69.00 21.00 | 407 | 362 Orange | 5.00 | 13.00
9 [ DOPRG-35(E15) | 219 | 30.00 | 60.00 16.00 | 410 | 273 Orange | 500 | 9.00
10| DOPR G-44(33) 4.06 | 40.00 | 80.00 | 46.00 | 4.00 1.75 Orange | 5.00 | 28.00
11 | DOPR G53 (E.61) 8.01 | 38.00 | 40.00 28.00 | 576 | 459 Orange | 5.00 | 12.00
12 | DOPR G56(84) 449 | 32.00| 70.00 1960 | 430 | 4.03 Orange | 300 | 11.00
13| DOPR G59 (48) 18.71| 35.00 | 80.00 2240 | 6.60 | 327 Orange | 3.00 | 6.00
14| DOPR G30 (E29) 411 | 33.00| 83.75 2345 | 383 | 351 Orange | 3.00 | 12.00
15| DOPR G43 (E30) 3.38 | 21.00 | 55.75 1561 | 368 | 312 Orange | 3.00 | 8.00
16 | DOPR G45 (E35) 541 | 2750 | 65.00 1820 | 400 | 322 Orange | 3.00 | 16.00
17 | DOPR G46 (E38) 7.01 | 20.75| 61.00 1708 | 411 2.57 Orange | 5.00 | 14.00
18 | DOPR G47(E40) 528 | 30.20 | 78.50 2198 | 380 | 304 Orange | 300 | 11.00
19 | DOPRG50 (E46) 33 | 2450 | 58.00 1624 | 473 | 259 Orange | 3.00 | 13.00
20 | DOPR G51 (50) 397 | 23.75 | 48.00 1344 | 412 | 372 Orange | 5.00 | 12.00
21 | DOPR G52 (E86) 316 | 17.75 | 44.75 1253 | 3.24 184 Orange | 3.00 | 12.00
22 | DOPR G55 (E51) 839 | 2550 | 55.33 1549 | 11.3 2.35 Orange | 3.00 | 10.00
23| DOPR G57 (E54) 10.99| 39.50 | 91.00 2548 | 429 | 291 Orange | 300 | 975
24 | DOPR G58 (E55) 483 | 31.00 | 59.25 1659 | 402 | 263 Orange | 300 | 11.00
Mean 11.40| 34.07 | 77.97 2192 | 413 | 3.30 - 358 | 11.38
STDev 11.25| 12.05| 29.50 752 | 142 142 - 098 | 4.63
Max 44.01| 67.50 | 140.00 | 46.00 | 11.3 7.23 - 500 | 28.00
Min 3.76 | 27.00 | 40.00 16.00| 025 | 0.63 - 3.00 | 6.00
CV (%) 99.00| 3536 | 37.84 3432 | 3446 | 4310 | - 27.31| 40.65
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Descriptors of germplasm on bunch quality
components

Descriptors of germplasm on bunch quality
componentsis given in Table 4. Wide variation was
recorded among the 24 accessions for bunch
composition and oil-related traits prescribed under
IBPGR bunch analysis descriptors (fruit/bunch,
mesocarp/fruit, oil/wet mesocarp, shell/fruit, kernel/
fruit, oil/bunch, singlefruit weight, single nut weight
and kernel/bunch). Fruit proportion in bunch ranged
from 31.62 to 84.76% with a mean of 51.47% (CV
38.55%), while mesocarp proportion per fruit varied
from 29.65 to 77.20% (mean 50.19%, CV 41.87%).
Oil content of wet mesocarp showed val ues between
17.45 and 57.16% with a mean of 48.21% (CV
33.83%). Shell proportion per fruit ranged from 10.25
to 48.98% (mean 33.30%, CV 33.94%), whereas
kernel proportion per fruit varied from 4.50t0 25.47%
(mean 14.43%, CV 18.47%). Oil recovery at bunch
level (oil/bunch) ranged from 5.70 to 21.50% with a
mean of 11.90% (CV 14.01%). Single fruit weight
exhibited wide variation (1.70-30.12 g, mean 8.12
0), and single nut weight ranged from 1.08t0 16.72 g
(mean4.21 g). Kerndl ail contribution to bunch varied
from 1.00 to 7.85% with amean of 3.32%. Based on
individual palm performance for economically
important bunch compositiontraits, DOPR-G24 (0.22)
and DOPR-G53 (E.61) were outstanding with very
high fruit/bunch proportion (84.76 and 73.12%,
respectively) coupled with high oil/bunch values (20.2
and 21.5%), indi cating superior conversion of bunch
biomass into oil. DOPR-G1 (221) combined high
mesocarp/fruit (77.2%) with high oil/wet mesocarp
(54.6%) and ail/bunch (20.4%), making it apromising
palmfor mesocarp oil productivity. DOPR-G28 (F.56),
DOPR-G59 (48), DOPR-G47 (E40), DOPR-G50
(E46), and DOPR-G57 (E54) expressed high oil/wet
mesocarp (>53%) with moderate to good oil/bunch
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values. For kernel-related traits, DOPR-G26 (Chi.2),
DOPR-G45 (E35), DOPR-G56 (84), DOPR-G35
(E15) and DOPR-G59 (48) recorded comparatively
higher kernel/bunch contributions, indicating potential
for kernel oil improvement. Palms such as DOPR-
G27 (F16) and DOPR-G53 (E.61) also possessed
higher singlefruit and nut weights, contributingtoyield
potential. Overall, DOPR-G24, DOPR-G53, DOPR-
G1, DOPR-G28 and DOPR-G59 emerge asthe most
promising palmsfor selectiontowardshigher oil yield,
while DOPR-G26 and DOPR-G45 may be
considered asdonor palmsfor enhancing kernel traits
in breeding programmes. Oil/bunch is primarily
determined by the proportion of fruit in the bunch,
mesocarp content of the fruit, and oil concentration
in the mesocarp. Similar patterns of wide variation
for these components have been reported in diverse
oil palm germplasm collections and are considered
typical of heterogeneous genetic resources (IBPGR,
1989).The good performance of DOPR-G24 and
DOPR-G53 for high fruit/bunch and high oil/bunchis
explained by the established rel ationship where higher
fruit set per bunch and favourable mesocarp
characteristicsenhance oil recovery at thebunchlevel
(Pedapati et al., 2024; Kin, 2019). Similarly, thehigh
mesocarp/fruit, high oil/wet mesocarp, and high oil/
bunch observed in DOPR-GL1 are preferred for
augmenting mesocarp oil productivity. Variation in
kernel/bunch and kernel/fruit proportions, with
accessions (DOPR-G26, DOPR-G45, DOPR-G56,
DOPR-G35 and DOPR-G59) showing higher values,
indicates additional avenuesfor improving kernel oil
yield. Corley and Tinker (2016) emphasized that
although mesocarp oil constitutesthe major fraction
of palm ail yield, kerndl traits remain important in
breeding programmes aimed at enhancing tota oil
output and value.
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Table 4. Essential descriptors of bunch quality components for oil palm germplasm

SH . Fruit |Mesocarp/| Qil/iwet | Shell/ | Kernel/| Qil/ | Single | Single | Kernel
No Intitute Code bunch | fruit[%] |mesocap| fruit | fruit | bunch | fruit nut oil
[%] % | [ | [% | [% |weight | weight | bunch

[d] [d] [%]

1 DOPR-G1(221) 483 772 5.6 107 | 73 204 800 17 1.10
2 DOPR-G22 (45) 534 7594 378 119 | 951 9.25 827 255 313
3 DOPR-G23(0.6) 47.36 612 3252 | 2915| 1165 | 1187 933 3.88 152
4 DOPR-G24(0.22) 84.76 60.33 2096 | 299%| 834 202 6.46 261 444
5 DOPR-G25(Chi. 1) 61.46 55.77 3208 | 3626| 879 11.03 1541 6.95 4.69
6 DOPR-G26(Chi.2) 6171 47.38 1745 | 4067( 1195 | 570 1500 822 785
7 DOPR-G27 (F16) 42.86 65.93 4744 | 20941 466 134 3012 1002 | 1.00
8 DOPR-G28(F. 56) 5447 6218 5384 | 3329 450 1824 1459 6.52 140
9 DOPRG-35(E15) 65.62 4171 4034 [ 3HI91| 2250 | 1350 227 132 560
10 | DOPRG-44(3)3) 4783 4321 5587 | 4146| 1536 | 1150 280 159 2.25
n DOPRG53(E.61) 7312 6094 5594 | 3636| 1553 | 21.50 1791 1672 | 265
12 DOPR G56(84) 5256 46.95 5029 | 2559( 1889 | 1089 463 217 596
13 DOPRG59(48) 57.24 5554 5101 | 1025| 1513 | 1352 1031 547 530
14 | DOPRG30(E29) 3162 41.66 4714 | B2 | 2314 | 617 278 179 314
15 | DOPRG43(EI0) 4657 3342 565 | 4565| 2093 | 846 232 169 31
16 DOPRG45(E35) 4228 434 5046 | 4299| 1991 | 918 544 1.88 724
17 DOPR G46 (E38) 51.24 37.06 4911 | 303 | 1593 | 913 253 214 259
18 DOPR G47(E40) 51.14 37.08 5499 | 3407 2547 | 1042 170 108 297
19 DOPRG50 (E46) 3914 3861 5709 | 4883| 17.76 | 850 29 173 188
20 | DOPRG51(50) 414 55.68 5184 | 4014| 1277 | 1182 198 119 170
21 DOPR G52 (E86) 3898 29.65 5688 | 3609| 1657 | 638 256 117 190
2 DOPRG55(E5D) 36.89 53.86 5342 | 3655| 1547 | 1071 283 109 112
23 DOPRG57 (EX4) 55.23 39.83 5716 | 3256| 1463 | 1232 1031 586 515
24 | DOPRGB8(ESH) 5011 40.1 5605 | 4898 909 11.58 14.38 118 207
Mean 5147 5019 4821 | 3330| 1443 | 1190 812 421 332
STDev 11.95 12.98 1049 1052| 573 434 6.96 405 199

Max 84.76 77120 5716 | 4898| 2547 | 21.50 3012 1672 | 785

Min 3162 2965 1745 1025| 450 570 170 108 100

CV (%) 3855 41.87 3383 3394 1847 | 1401 2246 1308 | 642

Descriptors of germplasm on vegetative
characters

Descriptors of germplasm on vegetative characters
isgivenin Table5. Substantia variation was observed
among the 24 oil palm accessions for vegetative
descriptors prescribed by IBPGR, namely height of
palm, rachislength, number of |eaflets, |eafl et length,
leaflet width and frond production per year. Palm
height ranged from 2.2 to 9.0 m with amean of 4.44
m (CV 38.61%), indi cating the presence of both short-
and tall-statured palms. Rachis length varied from
3.6t0 7.26 m (mean 5.29 m, CV 24.12%). Number
of leaflets ranged from 152 to 320 per frond (mean

242.17, CV 22.01%), whileleaflet length varied from
62.5 to 122 cm (mean 83.35 cm, CV 23.34%) and
leaflet widthfrom 2.5t07.18 cm (mean 4.70 cm, CV
32.46%). Frond production per year was relatively
uniform, ranging from 22 to 26 frondswith amean of
24.04 (CV 2.60%). Based on desirable criteria of
moderate plant height, longer rachis, higher number
of leaflets and larger |eaflet size, accessions DOPR-
G24 (0.22) (height 4.6 m, rachis 7.0 m, 320 lesflets,
leaflet length 122 cm), DOPR-G26 (Chi.2) (3.85m,
7.26 m, 280 |edflets, 114 cm), DOPR-G23 (0.6) (3.3
m, 6.8 m, 304 leaflets, 116 cm) and DOPR-G59 (48)
(2.25m, 4.4 m, 320 leaflets, 121.7 cm) emerged as
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superior palms combining compact stature with robust G46 (E38) may be less desirable for future planting
canopy architecture. Conversdly, very tall palmssuch dueto harvesting difficulties.
as DOPR-G50 (E46), DOPR-G45 (E35) and DOPR-

Table 5. Minimum descriptors for vegetative characters of oil palm germplasm

g _ Height of Rachis No. of Length of | Width of Fronc_is
No Institute Code the length (m) |eaflet leaf et leaflet | production/
palm(m) (cm) (cm) Year

1 DOPR-G1 (221) 2.20 4.85 240 85.33 4.00 24

2 DOPR-G22 (45) 2.35 6.40 240 97.30 6.02 24

3 DOPR-G23 (0.6) 3.30 6.80 34 116.00 7.00 24

4 DOPR-G24 (0.22) 4.60 7.00 320 122.00 6.50 24

5 DOPR-G25(Chi. 1) 4.0 6.70 290 106.00 7.13 26

6 DOPR-G26 (Chi.2) 3.85 7.26 280 114.00 7.18 24

7 DOPR-G27 (F16) 2.90 6.10 272 100.00 7.00 24

8 DOPR-G28 (F. 56) 2.84 6.50 320 68.33 4.00 24

9 DOPR G-35 (E 15) 3.00 4.60 240 70.70 3.50 2

10 DOPR G-44(33) 4.00 5.65 240 75.30 5.00 24

n DOPR G53 (E.61) 450 6.14 300 62.50 6.50 24

12 DOPR G56(84) 4.00 7.00 208 67.67 2.50 24

13 DOPR G59 (48) 2.25 4.40 320 121.70 5.50 25

14 DOPR G30 (E29) 6.20 3.60 152 71.33 3.50 24

15 DOPR G43 (E30) 4.00 4.06 192 74.00 4.00 24

16 DOPR G45 (E35) 7.00 4.90 240 81.33 450 24

17 DOPR G46 (E38) 7.00 3.60 188 77.00 411 24

18 DOPR G47(E40) 6.15 3.60 168 71.00 417 24

19 DOPRG50 (E46) 9.00 4.20 210 71.33 3.67 24

20 DOPR G51 (50) 4.00 4.15 192 64.66 2.83 24

21 DOPR G52 (E86) 5.00 3.90 180 73.33 2.60 24

22 DOPR G55 (E51) 5.00 5.10 240 72.67 4.33 24

23 DOPR G57 (E54) 6.00 6.50 300 72.67 4.33 24

24 DOPR G58 (E55) 3.50 4.00 176 64.30 3.00 24
Mean 444 5.29 242.17 83.35 4.70 24.04
STDev 172 128 5331 19.45 153 0.62
Max 9 7.26 320 122 7.18 26
Min 2.2 3.6 152 62.5 25 2
CV (%) 38.61 24.12 22.01 23.34 32.46 2.60

Overall performance of germplasm accessions (i) high ail-to-bunch (O/B) driven mainly byfruit-to-

bunch (F/B), mesocarp-to-fruit (M/F) and oil in
mesocarp, and (ii) acompact/harvest-friendly
architecture (moderate palm height and acceptable
rachislength) for efficient management and potential

Overall performance on bunch traits, bunch analysis
(oil components) and vegetative descriptorsindicates
a few palms as practically superior candidates for
selection, inlinewith recent literature that emphasizes
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high-density planting. In this set, DOPR-G53 (E.61)
—Tanzaniacombined high oil/bunch (21.5%) with high
F/B (73.12%), high oil /wet mesocarp (55.94%), good
kernel fraction (15.53%) and favourable vegetative
stature (4.5 m height; 6.14 m rachis; 300 |eaflets; 24
fronds/year), making it aPromising palm.DOPR-G24
(022) — Costa Ricaalso ranked high for oil yield
components (F/B 84.76%; oil/bunch 20.2%) with
robust canopy traits (4.6 m height; 7.0 mrachis; 320
leaflets; 24 fronds/year), and is a prime candidate
wheredlightly taller palms are acceptable. DOPR-G1
(221) —Nigeriaisespecially notablefor compactness
(2.2 m height) while still exhibited high mesocarp/
fruit (77.2%), high oil/wet mesocarp (54.6%)and high
oil/bunch (20.4%). For combining large bunch sizewith
good canopy structure, DOPR-G23 (O6) of Maaysia
origin recorded thehighest bunch weight (44.6 kg)with
satisfactory oil/bunch (11.87%), A dura accession
DOPR-G59 (E.48) from Zambia showed reduced
height (2.25 m) with very high leaflet number (320)
and long leaflets (121.7 cm), and satisfactory ail traits
(oil/bunch 13.52%). Palms with well-devel oped
canopies generally support higher assimilate
production, which in turn contributesto better bunch
formation and oil accumulation Whereas, tall palms
(e.g., DOPR-G50, DOPR-G45, DOPR-G46) areless
desirable because excessive height isassociated with
harvesting difficulty and economic longevity (Corley
and Tinker, 2016).Vegetative and bunch-quality data
in the present study has given inference that bunch
quality components such as fruit/bunch, mesocarp/
fruit, and oil in mesocarp and reduced vegetative
growth are main contributors for enhancing high oil
yield per paim. Accordingly, based on combined
performancefor bunch traits, bunch components, and
vegetative traits, palms viz.,, DOPR-G23 (06),
DOPR-G24 (022), DOPR-G59 (E.48), and DOPR-
G1 (221) wereidentified as promising genetic stocks
for utilisation in the ongoing breeding programme.
Among these, DOPR-G23 (O6) was superior for high
bunch weight, DOPR-G24 (022) for high fruit/bunch,
DOPR G53 (E.61)for high oil/bunch DOPR-G59
(E.48) for low shell/fruit, and DOPR-G1 (221) for
high mesocarp/fruit. The proven performance of
above selected palms was reported by Murugesan
et al., (2014), Murugesan et al., (2020) and
Murugesan et al., (2009). Corley and Tinker (2016)
emphasized the importance of these traits in the
selection of superior parental palms for oil palm
breeding programmes. The views of promising palms
bunch and fruit charactersaregiveninfig. 2. Selected
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dura palms (DOPR G53 (E.61) and DOPR G59
(E.48)) can be directly used as female parents in
hybrid seed production, whereas Elaeis oleifera
(DOPR-G23 (06) and DOPR-G24 (022)) requires
interspecific hybridisation with E. guineensis (OxG
hybrids) for effective utilisation. Since, DOPR-G1
(221) palmisatenera, itsimmediate use asaparental
linein hybrid seed productionislimited, necessitating
additional breeding cyclesand thereby requireslong
duration (Corley & Tinker, 2016). Pedapati et al.,
(2021) has reported that bunch quality components
such asfruit/bunch and mesocarp/fruit are positively
associated with oil/bunch confirming that genotypes
with higher fruit proportion and mesocarp content
possess superior oil-yield potential. Babu et al.,
(2021) have highlighted that theintegration of genomic
tools, such as marker-assisted sel ection and genomic
selection, can accelerate the identification of elite
parental combinations and reduce breeding cycle
durationinoil pam

Fig 2. Promising oil palm genetic stocks

a DOPR G - 23 (O 6) - IC No. 1C0597690
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b. DOPR G - 24 (O 22) - IC 0597686

c. DOPR G - 59 (E.48) - IC0597689
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Conclusion

The present study confirms that the exotic oil palm
germplasm maintained at ICAR—IOPR field gene
bank possesses variability for fruit forms, bunch
components, and vegetative traits so as to explore
for parent selection. Characterisation using IBPGR
descriptors enabled identification of trait-specific
superior palms. Based on combined performance,
DOPR-G23 (06), DOPR-G24 (022), DOPR G53
(E.61) andDOPR-G59 (E.48) were identified as
promising genetic stocksfor high bunch weight, fruit/
bunch, oil/bunch, and low shell/fruit, respectively.
These palms can be effectively utilized for
hybridisation in breeding programmes aimed at
devel oping high-yielding compact palms.
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