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Abstract

Different indigenous oil palm hybrids were evauated with an objective to assess their quality and to develop seed
quality standards in commercial seed production centers. Majority of the indigenous hybrids had large proportion of
small seeds and their percentage of distribution varied according to the hybrids. The different hybrid combinations
recorded coefficient of variation of 11.70, 11.28 and 15.35 for seed weight, shell weight and kernel weight, respectively.
Large seed group in al the crosses had high seed weight, shell weight, shell thickness and kernel weight. Though shell
thickness had significant differences among crosses and size groups, the coefficient of variation recorded (6.38%) was
low compared to other characteristics. Selected hybrids had low average kernel weight of 1.63, 1.05and 0.74 g for large,
medium and small seeds, respectively. In this study, high and low germination percentage was recorded in all the
categories of seed groups irrespective of their sizes. All the seed physical parameters studied were positively correlated

which are highly significant.

Keywords: Germination, oil palm, physical characteristics, seed size

I ntroduction

The main source of planting material for
commercia planting of oil pam comes from the
germinated seed. The relationship between the
physical properties and germination characteristics
of oil palm seeds are important to determine seed
quality. In India, oil palm cultivation has been
expanding tremendously. Till recently (2011-12) an
area of 2, 06,000 ha have been planted under Oil
Palm Development Programme (OPDP).
Availability of high quality seed materia is a key
aspect for the sustainability of oil palm industry and
high productivity. Government of India is giving
major thrust to production of indigenous planting
material to meet its growing demand in the country.
The performance of adult palmslargely dependson
the quality of the planting material used for nursery
raising (Corley and Tinker, 2003). Quality of seed

is one of the crucial and important inputs required
for exploitation of full genetic potential of a given
variety. Sizeiswidely accepted asameasure of seed
quality and large seeds have better seedling quality,
growth and establishment (Jerlin and Vadivelu,
2004) in many of thefield aswell astree crops. The
relationship between the physical properties and
germination characteristics of oil palm seed are
important to determine seed quality. Seed physical
characteristics and germination of different hybrid
combinations from African germplasm has been
studied for ng their seed quality (Murugesan
et al., 2010). Similar evaluation was undertaken in
different hybrid combinations of indigenous hybrids
developed at Directorate of Oil Palm Research,
Palode with an objective to assess their quality so
as to develop seed quality standards in commercial
seed production.
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Materials and Methods

Seed quality in terms of seed physical
characteristics and germination was assessed for the
different combinations of selected hybrids at
Directorate of Oil Palm Research, Research Centre,
Palode, Kerala during 2009-2011. Fresh fruits
hybridized bunches of twenty five hybrid
combinations (13 Dx116P, 14Dx66 P, 18 Dx214 P,
20 Dx214 P, 21 Dx214 P, 22 Dx214 P, 23 Dx435 R,
25 Dx435P, 33 Dx435 P, 36 Dx435 P, 39 Dx435 PR,
49 Dx66 P, 51 Dx435 P, 59 Dx435 P, 60 Dx214 P,
62 Dx66 P, 65 Dx214 P, 75 Dx66 P, 76 Dx66 P,
87 Dx66 P, 89 Dx435 P, 108 Dx214 P, 109 Dx66 P,
124 Dx214 Pand 129 Dx214 P) were separated and
seeds extracted from the fruits were first manually
graded into large, medium and small seeds and after
taking weight of individual seeds from each group
they were once again grouped and percentage
distribution of three sizes were calculated. All the
seeds from each bunch were equally divided based
on single seed weight. Floaters and very small seeds
were discarded in all the crosses. Ten seeds from
each group were subjected to estimation of physical
characteristics viz., seed weight (g seed?), shell
weight (g seed?), shell thickness (mm), and kernel
weight (g seed?). Seeds with multi-kernels were
discarded and replaced with single kernel seeds
wherever necessary. Germination test was conducted
for al the seed size groups following procedure
developed by Murugesan et al. (2008). A factoria
design of CRD design was followed for statistical
analysis with three seed weights categories (Large,
medium and small as factor one) and twenty five
hybrid combinations as factor two. Analysis of
variance (ANOVA) was done to determine the
statistical significance of mean difference of the
variables. Means were separated using LSD at
P = 0.01%. Seed physical characteristics viz., seed
weight, shell weight, shell thicknessand germination
percentage of twenty five combinationswere paired
and correlation co-efficient and relationship of seed
weight with shell thickness, shell weight, kernel
weights and germination were studied. All thevalues
of thirty seeds from each combination were used
for correlation of physical characteristics. Mean
valueswereused for correlation of germination with
other seed parameters.
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Results and discussion

Distribution of large, medium and small seeds
among hybrids

The percentage distributions of large, medium
and small seeds of different hybrid combinations
aregiveninFigure 1. Distribution percentage of seed
weight group and number of seeds of large, medium
and small werefound to be different among crosses.
The cross humber, 39Dx435P had higher number
of large seeds (44.5%) followed by 21Dx214P
(42%) whereas per cent of medium seed group was
high in 60Dx214P (42.83%) followed by 87Dx66P
(41.23%). The proportion of small category washigh
in 49 Dx66P (69.54%) followed by 62 Dx66P and
76 Dx66P. The reasons for variation in seed sizeis
mostly attributed to palm to palm variation resulted
from genetic/environmental effects and inter fruit
competition for light and nutrition (Harun and Noor,
2002). Corley and Tinker (2003) reported that there
was variation in nut weight of different dura
genotypes. Contrary to the report by Murugesan
et al. (2010), the estimated average per cent
distribution of small and medium seed groups are
high in the indigenous hybrids, whereas hybrids of
African germplasm had high proportion of largeand
medium sizes. Panyangnoi et al. (1997) recorded
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Fig. 1. Distribution of large, medium and small seeds in different
hybrid combinations



largest number of seeds of medium size in dura
bunches. In the present case, majority of the hybrids
(21 out of 25) had large proportion of small seeds
and the perentage of distribution varied according
to crosses, because hybridization was made from
different individual mother palmsand seed traitsare
mostly contributed by maternal tissues.

Seed physical characteristics and germination

All the physical characteristics of seedswere
found to be significantly different among different
cross combinations (Table 1). The different
combinations recorded coefficient of variation of
11.70, 11.28, 6.38 and 15.35 for seed weight, shell
weight, shell thickness and kernel weight,
respectively. Similar pattern has been reported by
Murugesan et al. (2010) for the hybrids devel oped
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from African germplasm. In the present study,
comparatively low level of seed variation has been
recorded for different parameters due to advance
nature of the hybrids which undergone two cycles
of selection. It is revealed that cross numbers 87
Dx66 P, 39 Dx435 Pand 21 Dx214 P had bold nuts
which recorded seed weights of 9.80, 5.08, 3.71;
9.59, 6.35, 4.81 and 9.46, 5.30, 3.90 for large,
medium and small groups, respectively. Large seed
group in all the crosses had high seed weight, shell
weight, thick shell and kernel weight. The size of
seed is affected by maternal character and the
environment to which the mother plant has been
exposed during seed maturation (Gutterman, 2000).
Seed thickness is an important character and all the
combinations had thick shell as it is a maternal
character. However, thin shell duras are preferred

Table 1. Variation for seed traitsamong large (L), medium (M) and small (S) seed categories of different hybrid combinations

Hybrid Seed weight (g seed’)  Shell weight (gseed”)  Shell thickness(mm) Kernel weight (gseed?)  Germination (%)
L M S L M S L M s L M s L M S
13 Dx116P 716 391 291 522 290 202 379 298 227 150 079 052 638 5500 56.11
14Dx 66 P 705 469 316 523 321 174 308 237 201 18 128 103 4845 4889 5156
18 Dx214 P 822 520 391 603 349 247 353 270 196 205 151 124 5767 5467 4l
20 Dx214 P 650 378 229 48 288 169 378 296 250 145 078 018 638 7551 47.05
21Dx214 P 946 530 390 703 372 278 380 29 245 217 143 105 3822 4133 3022
22Dx214 P 762 280 165 547 217 122 346 262 202 177 063 031 4616 6014 5200
23D x435P 477 314 236 371 238 164 350 28 217 099 05 038 8000 7641 6333
25 Dx435 P 716 357 177 509 218 096 255 189 141 184 112 069 5467 4233 3067
33 Dx435 P 755 458 273 573 344 193 373 307 230 16 079 062 4633 27.00 3867
36 Dx435 P 923 609 48 671 439 329 380 321 254 244 161 129 6534 5833 3800
39 Dx435 P 959 635 481 729 455 330 445 345 258 213 168 138 5185 5806 5200
49 DX66 P 626 404 300 447 281 195 28 236 18 158 107 080 3767 3067 2867
51 Dx435 P 552 309 172 440 235 133 371 28 218 108 062 040 6067 3645 3139
59 Dx435 P 504 400 247 366 297 174 291 251 194 130 106 069 7600 5250 8266
60 Dx214 P 474 242 111 342 164 074 264 225 177 107 044 019 7083 6883 5400
62 Dx66 P 652 334 231 519 249 169 291 239 201 133 078 049 3467 3800 5245
65 Dx214 P 698 452 330 540 325 224 320 264 205 133 103 08L 4500 5800 37.08
75 Dx66 P 736 337 241 555 244 167 299 245 196 147 08 049 5778 4333 2417
76 DX66 P 427 286 155 335 225 105 25 215 174 090 058 037 1667 2542 2524
87 Dx66 P 980 508 371 704 356 255 348 301 237 205 124 080 5083 4167 7167
89 Dx435 P 462 358 191 332 235 120 335 25 172 122 074 047 7378 5800 3822
108 Dx214 P 825 620 408 579 420 270 328 270 217 222 166 113 5022 3667 4500
109 Dx66 P 582 432 293 421 298 191 315 257 205 148 108 092 8167 6833 6134
124 Dx214 P 700 394 205 504 257 160 375 285 227 18 137 106 2533 1500 1933
129 Dx214 P 790 479 367 557 319 239 372 288 219 217 148 113 3167 3500 3567
oV % 11.70 1128 6.38 15.35 1575
CD (0.01)
for Hybrids (H ) 0.34 022 011 011 0.8
CD (0.00)
for Seed Sizes () 0.12 0.08 0.05 0.05 342
CD (0.01)
forHxS 059 0.40 018 0.19 17.11
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to get high mesocarp in the progeny. The
combinations namely 87 Dx66 P, 39 Dx435 P and
21 Dx214 P had thick shell in al the size groups.
Though shell thickness had significant differences
among crosses and size groups, the coefficient of
variation recorded (6.38%) was|ow when compared
to other characteristics. This is significant with
respect to quality of selected hybrids, as uniformity
reflects advanced nature of the breeding stocks.
Selected hybrids had low average kernel weight of
1.63, 1.05 and 0.74g for large, medium and small
seeds as they were bred from Thodupuzha parental
pam population with high variation in kernel content
and mesocarp (Murugesan et al., 2011). Reduced
variation of shell thickness in seven crosses was
recorded by Myint et al. (2010). Corley and Tinker
(2003) opined that if the kernel size is increased,
the percentage of shell tofruit will also beincreased.
Murugesan et al. (2010) recorded high variation in
kernel content and recorded average values of 2.30,
1.28 and 0.76 g kernel for large, medium and small
seedsin African germplasm, respectively. There are
several evidences of genetic differences in the
germination behaviour of oil palm cross
combinations. Among twenty five combinations
evaluated, eleven combinations showed >50%
germination. The combinations that showed good
performancein termsof germination were 23 Dx435
P, 59 Dx435 P, 109 Dx66 Pand bad performerswere
124 Dx214 B, 76 Dx66 P, 49 Dx66 P. In this study,
high and low germination per cent was recorded in
all the categories of seed groupsirrespective of their
sizes. Variation in seed size did not affect the
germination capacity of the seeds of hybrids which
was reflected in correlation study. The high
germination percentage recorded in some crosses
might be due to independent maternal effect of the
mother palm and experimental and environment
condition. Myint et al. (2010) reported effect of
experimental conditions and materials on
germination and other physical characteristics of
seeds. However, all the seed physical parameters
viz., seed weight, shell weight, shell thickness and
kernel weight were positively correlated which are
highly significant (Table 2). This study also agrees
with the report of Hartley (1988) that there is no
difference between the germination of large and
small seed. He stated that seeds from outer fruitson
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a bunch tend to be larger and many fruits were in
the multi-kernel than those from inner fruits.
According to Hartley (1988) and Corley and Tinker
(2003) there were no difference in germination
between seeds from outer and inner fruits and
reported failure of germination in very small seeds.
Differences in germination might be mainly
contributed by genetic factors than food reserve of
kernel. Those non-significant effects of seed size
on germination and vigor may be due to the
dominant effects of genotype over the effect of seed
size (Naing, 2010). It was reported that the period
during which seeds devel op on the parent plant has
been found to affect many seed characteristics,
including dormancy, through interactions with the
environment (Hoyle et al., 2008). Hence, behavior
of oil palm seeds that developed in different
environments need to be studied for the dormancy,
germination and seed quality.

Table2. Correlation coefficient of different seed physical

characteristics and germination of twenty five hybrid
combinations

Seed  Shell Shell  Kerne
weight weight  thickness weight Germination
Seed weight 100 098*** (085*** 093*** 011
Shell weight 1.00 0.88 *** 090 ***  0.11
Shell thickness 1.00 0.73 ***  021*
Kernel weight 1.00 0.013
Germination 1.00
Level of significance  0.05 0.01 0.00
Stat table 020 0.25 032

* and *** dgnificance at 0.05 and 5% levels respectively

Low level of variations in seed traits
especidly for shell thickness has been reported for
indigenously developed hybrids. Variationsin seed
size did not affect the germination capacity of the
seeds of hybrids.
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