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ABSTRACT

To study the effect of seed priming on germination and
seedling growth of bermudagrass cv. Common Bermuda under saline
conditions, seeds were immersed in a solution of 300g polyethylene
glycol (PEG) 6000 dissolved in a litre of distilled water for 3 or 7
days at 15 C. Primed seeds were either immediately placed. or
surface dried and then placed in Petri dishes containing 3000, 6000,
9000, 12000 and 15000 ppm sodium chioride (NaCl) solution.
Results showed that seed priming followed by immediate sowing
improved the final germination percentage significantly in all growth
media, whereas the corrected germination rate index (CGRI) was
improved by seed priming followed by immediate sowing in almost
all saline solution treatments. In general, seeds primed for 3 days and
immediately placed in the growth medium exhibited the highest
values of seed germination and CGRI. In comparison with unpriming,
this treatment also improved plumule growth significantly. Therefore,
the obtained results indicate that the osmoconditioning of
bermudagrass seeds with PEG followed by immediate sowing
improved seed germination and seedling growth under saline
conditions.
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1. INTRODUCTION

The soil environment is often not conducive to rapid
germination and seedling growth of plant seeds. Physical stress,
extreme temperature, €Xcess Or deficit of water and salinity, can all
adversely affect seed germination and seedling emergence. It is not
surprising, therefore, that there have been many attempts to design
presowing treatments in order to improve seed performance in such
conditions. One of such pre-sowing seed treatments is osmotic
conditioning or priming (Heydecker et al., 1973).

Priming has improved seed vigor, particularly under adverse
seedbed conditions such as low temperature (Pill et al., 1991;
El-Gizawy, 1992 and Murray ef al., 1992), metric stress (Frett and
Pill, 1989) and salinity (Weibe and Muhyaddin, 1987 and Pill
et al., 1991).

Seed treatments following priming, however, can affect
subsequent germination responses. If primed seeds are transferred
directly from priming solution to the germination medium,
germination will be more rapid than drying them before planting (Piil,
1986 and Bujalski et al., 1991).

However, the obstacle facing the commercial application of
seed priming is the variability among the different plant species and
varieties. Moreover, irrigation water usually has a relatively high salt
levels especially in arid and semi-arid environments, which could
decrease seed germination and seedling growth. Therefore, the
present study was undertaken to investigate the effect of priming on
germination and seedling growth of bermudagrass seeds under
salinity conditions.

2. MATERIALS AND METHODS

The present study was carried out during 1999 at the College of
Agriculture and Veterinary Medicine. King Saud University, Qassim
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Branch, Buriedah, Saudi Arabia. Seeds of bermudagrass (Cynodon
dactylon 1.) cv. Common Bermuda, were primed in a solution of 300
g polyethylene glycol 6000 (PEG, a water soluble waxy solid,
(CZH40)nH20) dissolved in a litre of distilled water for 3 or 7 days
at 15 "C. After that, the seeds were washed thoroughly with distilled
water and then either immediately sown or surface dried and kept at
room temperature( 25 C)to be used later. Hundred seeds of each of
these treatments were placed ina 9.5 cm Petri dish on a double layer
of Whatman No. 1 filter paper moistened with 6 ml distilled water as
a control or 3000, 6000, 9000, 12000 and 15000 ppm sodium chloride
solution. Each treatment was replicated 4 times. To prevent water loss
by evaporation, a thin layer of Vaseline was applied to the inside
surface of the Petri dish cover rim and then the dishes were enclosed
in a transparent polyethylene bag. Petri dishes were arranged ina
randomized complete block design in an incubator controlled at 30 +
1 C, illuminated by cool white fluorescent light (100 pmole m™ s™).

Seeds were considered to have germinated when the radicle
length was at least 0.5 mm, using a dissecting microscope fitted with
a micrometer. Germinated seeds were counted everyday until no
further germination occurred for five successive days.

Seed germination was determined. The corrected germination
rate index (CGRI) (Evetts and Burnside, 1972; and Hsu ef al,, 1985)
was calculated as follows :

Summation of daily germination percentage X 100

CGRI= :
Total number of days of germination X final germination percentage

To study the effect of osmoconditioning of the seeds on
seedling growth of bermudagrass under different salinity levels, the
treatment  which had the most significant priming effect of the
previous experiment was utilized. Unprimed seeds, and seeds primed
for 3 days and sown immediately, were put in Petri dishes lined with
Whattman No 1 filter paper moistened with distilled water and kept in
an incubator at 30 = 1'C. When those seeds just started to germinate;
as the radicles started to appear (0.5 mm length), 5 seeds were
transferred to each of the Petri dishes containing the saline solutions.
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Plumule length was measured daily for 6 days; the mean plumule
length of cach Petri dish was caluculated.

The data were subjected to analysis of variance according to
the procedures outlined by Snedecor and Cochran (1967). Duncan’s
multiple range test was used for comparison between means.

3. RESULTS AND DISCUSSION

The obtained data clearly revealed that, regardless of seed
priming effect, final germination percentage of bermudagrass seeds
was significantly reduced as salinity level increased (Table 1). Using
distilled water as a growth medium, osmoconditioning the seeds and
immediately sowing them resulted in the highest final germination
percentage. No significant differences were found between the
control and seed priming followed by surface drying. Results also
showed that the duration of seed priming had a significant effect on
the final germination percentage. When seeds were immediately
sown, seeds primed for 3 days were significantly higher in
germination than those primed for 7 days (Table 1).

Priming seeds for 3 days and immediately sowing them
resulted in the highest final germination percentage, regardless of the
salinity levels. This treatment also showed a moderate decline in the
final germination percentage as salinity level increased, whereas a
sharp decline was obtained with the other seed priming treatments
(Table 1), resulting in a significant interaction between sced priming
and salinity levels.

The corrected germination rate index (CGRI), which has been
used to compare the relative rate of germination (Hsu ef al., 1985),
was not improved by seed priming when seeds were germinated in
distilled water (Table 2). However, significantly higher CGRI values
were exhibited by seeds primed for 3 days and immediately sown in
comparison with unprimed seeds for all salinity levels (Table 2).
CGR1 decreased gradually as salinity levels increased, with the
aforementioned treatment having the least effect. A significant
interaction was found between seed priming and salinity levels.

Comparing the effect of priming seeds for 3 days and
immediately sowing them with unpriming, showed that plumule
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length was not affected by seed priming when distilled water was
used as a growth medium (Table 3). In contrast, it improved the
plumule length when saline solutions were used as growth media. As
expected, plumule length decreased gradually with the increase in salt
concentration.

Improvement of seed germination by seed priming under saline
soil or irrigation water was also reported for a variety of other plant
species (Weibe and Muhyaddin, 1987 and Pill er al, 1991). The
adverse effect of seed drying after priming on seed emergence was
observed by Davison et al. (1991), whereas Pill ez al. (1991) reported
that sowing seeds of high moisture content (primed seeds) was an
effective strategy to improve final germination under saline
conditions.

For the effect of priming period. Hardegree and Emmerich
(1992) found that optimum germination generally occurred with seeds
primed at high water potential for a short period. This agrees with the
results of the present study since priming seeds for 3 days and
immediately sowing them resulted in a significantly higher
germination percentage (Table 1).

The effect of priming on improving germination could be
attributed to the exposure of seeds to an external water potential low
enough to bring about pre-germinative physiological and biochemical
activities (Bradford, 1986). This could involve a marked increase in
protein, DNA and nucleotide biosynthesis (Bray el al., 1989),and/or
the replacement of the damaged ribosomal RNA (Davison et al,
1991).

Based on these results, it could be concluded that osmocon-
ditioning of bermudagress seeds with PEG may improve the seed
germination and seedling growth of bermudagrass under saline
conditions. Therefore, it is recommended to prime bermudagrass
seeds for 3 days with PEG followed by direct sowing when the
irrigation water and/or the soil has a relatively high salt
concentrations.
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