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Abstract

In this study, we evaluated the capacity for somatic embryogenesis and plantlet regeneration in
four elite genotypes: P-1 (240D X 281D), P-2 (80D X 281D), C-1 (98C X 254D), and C-2 (98C
X 208D). To initiate callus formation and proliferation, zygotic embryos (ZEs) were cultured
on N6 media supplemented with 2 mglL-1 Dicamba for a duration of 90 days. Following
induction, embryogenic calli were cultured for 120 days in N6 media containing 0.1 mgL-1
2,4-D, 0.16 mgL-1 putrescine, 0.5 mgL-1 casein, and 2.0 g/L activated charcoal to promote
somatic embryogenesis and maturation. The differentiated polyembryoids were then
transferred to regeneration media consisting of N6 with 0.5 mglL-1 NAA, 1.0 mgL-1 BAP, and
0.5 mgL-1 activated charcoal. Among the studied genotypes, P-2 and P-1 exhibited the highest
rates of callus induction, embryogenic calli, differentiated polyembryoids, and a greater
number of plantlets per somatic embryo cluster. Overall, P-2 and P-1 genotypes displayed more
promising results throughout the entire process of somatic embryogenesis and regeneration

from matured ZEs of the dura variety.
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1. INTRODUCTION:

Oil palm, being a highly versatile crop with numerous applications in various industries, holds
a prominent position in the global vegetable oil market [1]. Consequently, its cultivation has
significantly expanded over the last three decades. However, India faces a substantial shortage
of vegetable oils [2], leading to the import of around two-thirds of its total edible oil, incurring
significant foreign exchange expenditure. To address this issue, extensive breeding using
diverse genetic resources is essential [3]. Unfortunately, oil palm has a limited genetic diversity
[4], making the availability of genetic variability a prerequisite for genetic improvement [5].

Therefore, conserving germplasm accessions has become imperative [6]. However,
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maintaining perennial oil palm germplasm ex situ is resource-intensive, and due to its single
growing apex, vegetative multiplication is not feasible [7]. The conventional propagation
method for oil palm is solely through seeds, but long-term storage of seeds is challenging due
to their intermediate storage behavior [8]. Thankfully, cryopreservation offers a viable solution
for conserving valuable germplasm, as both zygotic embryos (ZEs) and somatic embryos can
be stored for extended periods through this technique [9]. Therefore, it is necessary to develop
an in vitro regeneration method for the isolated Zygotic Embryos (ZEs). While there have been
various studies on in vitro regeneration using direct and indirect somatic embryogenesis with

ZEs [10], a consistent and dependable protocol is lacking due to the crop's genetic variability.
2. PLANT MATERIAL AND EXPLANT:

The mature fresh fruit bunches of four elite genotypes, namely P-1, P-2, C-1, and C-2, [11]
were collected from the seed garden of ICAR-Indian Institute of Oil Palm Research in Pedavegi

[12], Andhra Pradesh, India, located at coordinates 16°48'41.6" N and 81°07'51.0" E[13].
3.PREPARATION OF EXPLANT:

Following the harvest, the fruitlets were depericarped to extract the seeds, and then the seeds
were cracked to obtain the kernels [14]. The kernels underwent surface sterilization using a
mixture of Tween-20 solution (0.5 mL/100 mL) and a fungicide solution (1% Carbendazim and
1% Mancozeb) for 20 minutes within a sterile environment [15]. Subsequently, the kernels
were rinsed three times with sterile water [16]. After halving the kernels, the embryos were
carefully removed and subjected to sterilization with a 20% (v/v) sodium hypochlorite solution
for 20 minutes [17], followed by three washes with sterile deionized water. Finally, the

sterilized embryos were inoculated onto the culture medium [18].
2. SOMATIC EMBRYOGENESIS AND MATURATION:

To induce somatic embryo differentiation and maturation, the embryogenic calli obtained from
the callus induction medium were transferred to N6 medium[19] supplemented with 2,4-D (0.1
mgL-1), putrescine (0.16 mgL-1), casein (0.5 mgL-1), and activated charcoal (2.0 mgL-1)
[Table 1][20]. The cultures were then kept in darkness at a temperature of 27°C for a period of
120 days[21].
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Table 1: Components of the culture media in different stages of somatic embryogenesis and planet regeneration from oil palm zygotic embryo.

Components Stage 1 Stage IT Stage 111
Callus induction and Somatic embryogenesis and Plantlet regeneration from
proliferation (90 days) maturation (120 days) polyembryoids (60 days)

Culture Media N6 N6 N6

Dicamba (mg L) 20 - -

24-D(mgL") - 0.1 -

NAA (mg L") - - 0.5

BAP (mg L) - - 1.0

Putrescine (g L) - 0.16 -

Casemn (g L") - 0.5 -

Activated charcoal (g L") - 20 0.5

Sucrose (g L) 30.0 30.0 30.0

Agar (g L") 8.0 8.0 8.0

Figure 1: Morphological stages of somatic embryogenesis from mature zygotic embryo of dura o1l palm. (a) Swollen zygotic embryo before formation of callus.
(b) 25% explant surface covered by callus. (c) 50% explant surface covered by callus. (d) 75% explant surface covered by callus. {¢) 100% explant surface
covered by callus. (f) Somatic embryos with globular forms. (g) Germinating polyembryoids. (h) Regenerated plantlets. (a-¢) calli on callus induction and

proliferation medium. (f-g) calli on somatic embryogenesis and maturation medium. (h) plantlet regeneration medium. (i) Hardening in soil less media. Bars,
0.2 em (a-c): 0.1 cm (f); 1.0 cm (g): 2.0 cm (h).
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Figure 2: Effect of genotype on callus size-area (cm®).
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Figure 3: Effect of genotype on type of callus; values are mean + SE.

Table 2: Effect of genotypes on callus induction and color of the callus

from the zygotic embryos of oil palm.

Genotype Callus
induction (%)
P-1 (240D X 281D) BR.618=
P-2 (80D X 2E1D) 94.998*
C-1(98C X 254D) 83.796
C-2 (98C X 208D) 76.630"

Color of the callus (%)
Yellow White Translucent
T6.293 16467 7.2408
86.953  9.663" 227¥F
10,5155 48.7I1(F 40.775
11.443%  61.243 24.933*

*Letters indicate significant differences between treatments (callus induction significant
at 5% level of Significance CD (0.05) whereas colour of the callus sigmficant at 1% CD

(0.01) and 5% CD (0.05).
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Figure 4: Effect of genotype on embryogenic calli percent.
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Figure 5: Effect of genotypes on callus proliferation rate; ns-not significant
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Figure 6: Effect of genotypes on polyembryoids from the pre somatic
embryos ns-not significant within same group; *** cumulatively highly

significant.

Table 3: Effect of genotype on explant surface covered by the callus.

Genotype Explant surface covered by the Callus (%)
] 25 50 75 100
P-1 (240D X 281D}  11.382=  0.000° 0.000¢  27.147*  63.901°

P-2 (0D X 281D) 5.002° 0.000° 8.352™ 4.556°  82.090°
C-1(98C X 254D) 16.204 7778+ 32778  10.880°F 32.361¢
C-2 (98C X 208D) 233700 10135 23204 10.735% 32.556°

]

*Letters indicate significant differences between treatments (0, 25 and 75 significant at
5% level of Significance CD (0.05) whereas 50 and 100 significant at 1% CD (0.01)
and 3% CD (0.05).

CONCLUSION:

Our evaluation of four elite Indian oil palm genotypes for the differential response to somatic
embryogenesis results in significant variation among genotypes in terms of all characters
studied. Genotypes P-2 (80D X 281D) and P-1 (240D X 281D) showed impeccable potential

for somatic embryogenesis and plantlet regeneration among genotypes.
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