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Effects of Seed Size and Sowing Depth on Seed Germination
and Seedling Growth of Telfairia occidentalis (Hook F.)

Umeoka, N. and Ogbonnaya, C. .

Abstract---A split plot experiment in a randomized complete
block design with three replications was used to study the effect of
three (small — 10g, medium — 22g, and large — 32g ) seed sizes and
four (3cm, 6cm, 9cm and 12cm) sowing depths on the germination
and growth of Telfairia occidentalis at Uturu, Abia State, Nigeria.
Small and large seeds had significantly the highest and least
germination rates respectively. Small seeds gave significantly the
highest leaf number plant , leaf area, root length, relative growth
rate and leaf,stem and root dry weights. Large seeds had statistically
the least result of the above parameters. However, large seeds had
the highest (P<0.05) root-shoot ratio and leaf area ratio. Seeds sown
at 3cm and 6cm depths germinated faster than seeds sown at 9cm
and 12cm depths. Seeds sown at 3cm depths had the highest
significant percentage germination, plant heights, root shoot ratio
and leaf area. However, seeds sown at 9cm depth gave statistically
the highest root lengths, root collar diameter and leaf diameter. In
terms of plant biomass, 12cm and 6cm sowing depths gave
significantly the highest and least leaf and stem dry weights
respectively. The 9cm and 12cm sowing depths had higher (P<0.05)
root dry weights than the 3cm and 6cm sowing depths. At the 121
week of the study 3cm and 12cm gave significantly the highest and
least relative growth rates respectively. In terms of seed size and
sowing depths treatment interactions, large seeds in all the sowing
depths had the highest (P<0.05) root shoot ratios. Small and large
seeds in all the sowing depths gave significantly and respectively the
highest and least relative growth rates, leaf number, root, stem and
leaf dry weights. Small seeds at the various sowing depths also had
significantly the highest root lengths and plant heights. This study
recommends the use of small seed sizes (10g) and 3cm sowing depth
for production of T. occidentalis.
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Germination; Seedling Growth; Telfairiaoccidentalis.

I.  INTRODUCTION

The effects of seed size and sowing depth on various stages
of plant growth, development and establishment have been
reported by many researchers. [9] reported that large seeds of
sweet corn variety produced more vigorous plants and early
maturity than small seeds. Large acorns of Quercus spp.
produced larger seedlings than did small seeds [11]. Other
researchers found the reverse as the case. [10] found out that
plants with small propagules increased their weight more
rapidly than the large ones in an open habitat, while in a
closed habitat; large seeds did so more rapidly.
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This shows that there is no consistent trend; rather, it
depends on species of plant and from one type of habitat to
another.[16] reported that large propagules of Gmelina
arboreaRoxb. had more rapid growth at the initial stage than
small propagules due to their greater contentsfood and
nutrient reserve. They also noted that although smaller
propagules may although initially exhibits delayed growth,
their seedlings eventually become comparable to those from
larger propagules. They further stated that the initial slow
growth rate of seedlings from the smaller propagules was due
to the intrinsic nutrient resource pool of the seeds. After this
stage, growth establishment is shifted to the extrinsic nutrient
resource pool available in the immediate environment of the
seedlings [16].

T. occidentalis Hook F. (Fluted pumpkin) is one of the
various vegetables consumed by many households. It is a
tropical crop belonging to the family Cucurbitaceae [25]. It is
believed to have originated in West Africa’s rainforest belt
[17]. Telfairia occidentalis is widely consumed in tropical
regions. The crop is grown across the lowland humid tropics.
The major producing countries of the crop are Nigeria, Ghana
and Sierra Leone. The plant is dioecious, perennial and
drought tolerant. In Nigeria, we have two main cultivars
which are “Ugu-ala” and “Ugu-elu” [20]. The “Ugu-ala” is
characterized by succulent, broad leaves, small black seeds,
thick stem and slow growth. The “Ugu-elu” has a high growth
rate, large brownish seeds with high viability, and thin stem
with small leaves. The large succulent leaves of “Ugu-ala”
make this cultivar a commercial vegetable in high demand,
while the fast emergence and high growth rate of “Ugu-elu” is
preferred by farmers because of quick returns. In this study,
“Ugu-elu” is used to determine the effect of seed size and
sowing depths on the growth of seedlings of T. occidentalis.
The ecological and silvicultural significance of variations in
seed size of the species are examined.

Certified fruits of T. occidentalis were collected from
National Root Crops Research Institute (NRCRI), Umudike,
Abia State, Nigeria. The seeds were harvested from one single
fruits to ensure accurate results. Three seed sizes, namely:
small seeds (10.01 — 10.05g), medium seeds (22.25 — 22.30g),
large seeds (32.25 — 33.00g), were used for the study. The
weights of the seeds were used as measure of their sizes. The
field was cleared of weeds and plowed. Beds of 4m x 9m
were made. Three seeds of T. occidentalis per hole were
planted at four different soil depths: 3cm, 6¢cm, 9cm and 12cm
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in a spacing distance of 40cm between plants and 80cm
between rows to give a total of 640 plants/plot. From 6 days
after planting of seeds, the resulting seedlings were later A. Germination and Emergence

thinned down at two leaf stage to one plant per stand. This In this experiment, small seeds germinated faster and are
was to obtain uniform growth vigour and density of the plant.

- jo ! more established than the medium and large seeds. This is in

Beds received 3209 of NPK fertilizer (12:12:17), in order 0 |ine with the reports of [12] in wheat cultivars and [18] in
ensure optimum crop yield. The fertilizer was added to the  rice, These researchers stated that large seeds have slower
soil before planting to ensure that the plants did not suffer  germination rates than small seeds. [6] also noted that plants
from or experience nutrient deficiency. Weeds were removed  gstaplished from small-seeds soybean varieties (Glycine max
at weekly intervals and the experiment lasted for a period of | Merr.) yielded more leaves and shoots than those
four months (May to August 2008). established from large-seeded varieties.

A split plot experiment in a randomized complete block The interactions between sowing depths and the seed sizes
design (RCBD) with four replications was used in this study. jn this study have shown that small seeds planted deeper (9cm
Four sowing depths constituted the main-plots and_ three seed  gnq 12cm) germinated faster when compared with 3cm and
sizes as th(_e sub-plots. The treatments were rt_epllcated four 6cm sowing depths. This finding is in line with [21] reported
times to give a total of 48 ezzxperlmer}tal units. The total iy Spring Cabbage. The researchers noted that seeds sown
experimental area was 1000m°, consisting of 4 beds, each  gy,m deep emerged 10.1 days after seeding. This may be
sub-divided into 4 sub-blocks. Three seeds were planted per  attributed to the fact that there is availability of more moisture
hole which was later thinned down to one seed per stand jn the soil at deeper (12cm) than the shallower sowing depth
giving a total of 144 seeds. Data obtained were statistically  (3cm). Similar results were also obtained by [7]. The medium
analysed using the GenStat statistical software and the  ang Jarge seeds, irrespective of the sowing depths, germinated
treatment means separated using Fisher’-Least significant 16 to 24 days and 2443 days after planting respectively.
difference according to the procedures of [23] and [1].
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Fig.3.1: Effects of four different sowing depths (3,6,9,12cm) on emergence of three varying seed sizes of
T. occidentalis grown in the field.
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B. Growth

The study revealed that increasing sowing depths
significantly reduced cumulative height growth over time.
This trend is in line with what [26] noted in growth chambers
studies of Brassica rapa. [10] demonstrated that in an open
habitat, plants with small propagules increased their weight
more rapidly than those with large propagules, while in a
closed habitat, those with large propagules did so more
rapidly. During the growth period, small seeds attained the
highest plant height irrespective of the sowing depth.

Root lengths generally were not affected by the sowing
depth; but were affected by the sizes. Small and medium
seeds recorded higher root length when compared with those
of large seeds. This contradicts what [22], [2], [3] and [19]
reported. They suggested that a large seed enables a seedling
to allocate proportionally more resources to root development
than dose a smaller seed.

Sowing depths, seed sizes and, interaction between sowing
depths and seed sizes had significant effect on the collar
diameter. Small seeds had the highest radial growth from the
beginning to the end of the growth period, followed by the
medium.

The study revealed that sowing depths and seed sizes had
significant effect on leaf area and leaf number. There were
significant differences on the leaf area as influenced by the
seed sizes when compared with the control (small seeds) at
the 6" and 8" [weeks of harvest. This trend agrees with what
[15] reported. They stated that seed size affects vigour,
germination and seedling establishment. Small seed had
greater number of leaves. It is generally known that seedling
depth and seed size are the major factors influencing seedling
emergence, stand establishment, and crop performance [13].
Smaller seeds, however, may gain an advantage over large
seeds by germinating faster [24]. Large seeds attained the
highest leaf area ratio when compared with the small and
medium seeds from the beginning to the end of the
experiment, irrespective of the sowing depths. This finding is
in line with those of [27] and [4] who reported that large seeds
produce large seedlings.

The performance of any plant in terms of dry matter
production is directly dependent on the pattern of its leaf area
development in response to solar energy and carbon dioxide
perception. The study revealed significant differences among
the sowing depths. There were significant differences on seed
sizes; small seed had the highest value of dry matter
production. This is in agreement with the findings of [24] and
[8].

From the study it was observed that 12cm attained the
highest root-shoot ratio. In other words, the plant attained
more roots at the deeper end than at the shallow end. Large
seeds had the highest root-shoot ratios. Large seeds enable
seedlings to allocate proportionally more resources to root
development than small seeds [22]; 2]; [19]; [14].

It was observed that 12cm had the greatest relative growth
rate of 3.98g. The least was 3cm, having relative growth of
2.52g. This finding is in line with what [5] observed on the
effects of planting depths on four Loves grasses. They noted
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that deep seed placement minimizes water stress expressed by
emerging seedlings. Small seeds had the highest relative
growth rate of 4.62g while the least was the large seeds with
relative growth rate of 2.28g. This finding agrees with what
[24] and [8] observed in Alliariapetiolata and Pastinaca
sativa L. respectively.

IV. CONCLUSION

Assessment of the effects of seed size and sowing depths
on emergence and seedling development of Telfairia
occidentalis shows that small seeds germinates, and establish
faster than medium and large seed sizes. Small seeds also
grow and develop irrespective of the sowing depths. This
feature suggests that smaller seed is the best seed size suitable
for farmers who cultivate T. occidentalis for commercial
purposes. Its rate of germination and establishment yields
more stem and leaf. The study has also shown that small seeds
can do very well in any sowing depths. Medium and large
seeds take some time to germinate and establish. However
over time, they perform very well, and sometimes better than
small seed sizes.
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