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Melons germinate poorly under sub- and supra optimum temperatures. Seed priming has potential to
improve the germination under wide range of conditions. A laboratory study was conducted to evaluate the
possibility of improving germination and enhancing seedling growth by osmopriming in melon. Seeds were
soaked in aerated 1, 2 and 3% solutions of KNO3 and CaCly for 24 h. Osmopriming in KNO3 performed

better than in CaCly. Osmopriming in KNOg3 solutions improved the germination rate and uniformity, and

early seedling growth, being the best with its lowest concentration. None of the priming treatments
improved seedling fresh weight, however, improvement in seedling dry weight was observed from seeds
osmoprimed with 1% KNO3 solution. Osmopriming in CaCly solutions performed similar to even inferior

than untreated seeds.
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INTRODUCTION

Melons (Cucumis melo L.) like other cucurbits, germinates poorly at low temperature (Nerson and Govers,
1986). Optimum seed germination and seedling emergence occur at relatively high temperatures (25-28
°C). Poor germination is a common phenomenon at sub-optimal temperatures is of great concern for
growers who produce melon crops in late winter and early spring in the Pakistan. Delayed and reduced
seedling emergence cause non-uniform plant development, thereby extending melon fruit maturation for
early markets. Seed priming treatments using salts such as KNO3 have been effective in improving

watermelon germination at low temperatures (Demir and Van de Venter, 1999). Seed maturation stage
can also be an influential factor in germination performance at low temperatures and response to priming
treatment (Olouch and Welbaum, 1996). In general, mature seeds tend to show a better germination
performance at stress temperatures than those of earlier and later harvests, while advancement obtained
by priming was greater in earlier harvests (e.g. premature seeds). Priming can be a valuable process for
improving germination and uniformity of heterogenously matured seed lots (Olouch and Welbaum, 1996).
Seed priming has been successfully demonstrated to improve germination and emergence in seeds of
many crops, particularly seeds of vegetables and small seeded grasses (Bradford, 1986). Osmopriming
with KNO3 has been reported to increase the embryo length in tetraploid watermelon seeds (Nerson et al.,

1985). In another study, Sung and Chiu (1995) found that primed watermelon seeds had higher seedling
emergence force.

In a range of field crops including rice (Zheng et al., 2002; Basra et al., 2004; Farooq et al., 2006), pansy
(Yoon et al., 1997), wheat (Nayyar et al., 1995) and sunflower (Kathiresan et al.,1984) osmopriming in
salts of calcium have been found very effective for improving germination rate and stand establishment.
Although, a lot of work has been done on the osmopriming of vegetable crops including melons, very little
has been reported on the performance of melon seeds osmoprimed in salts of calcium and KNO3 This

study was, therefore, carried out with the objective to evaluate the performance of melon seeds
osmoprimed in salts of calcium and KNO3_

MATERIAL AND METHODS

Seed of melon cultivar Ravi obtained from Vegetable Research Institute, Ayyub Agricultural Research
Institute; Faisalabad, Pakistan was used in the present study. The initial seed moisture contents were 8.63
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% (on dry weight basis). The seeds were soaked in aerated 1, 2 and 3% solutions of each KNO3 and
CaCls for 24 h. The ratio of seed weight to solution volume was 1:5 (g/mL) (Farooq et al., 2006).

After priming, seeds were given three surface washings with distilled water and re-dried to original weight
with forced air under shade at 27+ 3 °C (Basra et al., 2002). These seeds were then sealed in polythene
bags and stored in refrigerator at 5°C before further use.

Control and treated seeds were sown in 5 kg plastic pots containing moist acid/water washed sand and
placed in a net-house. The number of emerged seeds was recorded daily according to the seedling
evaluation Handbook of Association of Official Seed Analysts (1990) until a constant count was achieved.
Time taken to 50% emergence of seedlings (E5q) was calculated according to the following formulae of

Coolbear et al. (1984) and modified by Farooq et al. (2005):

Where N is the final number of emerged seeds, and nj and nj the cumulative number of seeds emerged
by adjacent counts at times tj and tj when nj < N/2 < n;j-

Mean emergence time (MET) was calculated according to the equation of Ellis and Roberts (1981) as
under:

Where n is the number of seeds, which were emerged on day D, and D is the number of days counted
from the beginning of emergence.

Coefficient of uniformity of emergence (CUE) was calculated using the following formulae of Bewley and
Black (1985):

Where t is the time in days, starting from day O, the day of sowing, and n is the number of seeds
completing emergence on day tand is equal to MET.

Emergence index (El) was calculated as described in the Association of Official Seed Analysts (1983) as
the following formulae:

Energy of emergence (EE) was recorded on the fourth day after plantation. The percentage of emerging
seeds 4 d after plantation is relative to the total number of seeds tested (Ruan et al., 2002). On the fifteen
day after emergence, the seedlings were tested for vigor after carefully removing from the sand. Number
of roots, shoot and root length of 5 randomly selected seedlings were recorded per replicate and
averaged. Seedling fresh weight was determined immediately after harvest, whereas dry weight was taken

after drying at 700C for 7 d.
RESULTS

Osmopriming with KNO3 at all the three concentrations significantly reduced the time to start emergence
and Esg compared with control (Table 1). Osmopriming with CaCly did not decrease the start to
emergence and Egq for the 2% solution (Table 1). All the osmopriming treatments reduced the MET
(Table 1). Osmopriming with KNO3 at all the three concentrations and 1% CaCly resulted in improved
emergence percentage and emergence energy compared with other treatments including untreated
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seeds. Osmopriming with 1% KNOg3 resulted in maximum emergence index, while, osmopriming with 2%
CaClo behaved similar to that of control. All other treatments resulted in lower El than that of untreated
seeds (Table 1). Osmopriming with 1% KNOg3 and 2% CaCly resulted in improved CUE; all other

treatments reduced the CUE compared with the control (Table 1).
Osmopriming with KNOg3 at all the three concentrations and with 3% CaClo resulted in improved root

length compared with untreated seeds but priming with 1% CaCls reduced in root length (Table 2). With
the exception of 2% CaCls all the priming treatments increased the shoot length (Table 2). None of the
treatments increased the seedling fresh weight and priming with CaCly (at all the concentrations) lowered
the seedling fresh weight (Table 2). However, osmopriming with 1% KNO3 resulted in increased seedling
dry weight (Table 2). Osmopriming with 1% KNO3 increased the number of roots (Table 2).

DISCUSSION

The present study showed that osmopriming techniques can enhance the germination and early seedling
growth in melons.

Osmopriming with KNO3 and 1% CaClo improved the emergence rate and early seedling growth.
Osmopriming with KNO3 not only resulted in earlier and more uniform emergence (as is clear from lower
values of time to start emergence, Egg and MET) but the emergence percentage, energy of emergence
and emergence index were also improved. Gray et al. (1984) concluded that osmopriming of a slowly
germinating stock improved the percentage seedling emergence compared with untreated seeds. Priming
also reduced the mean emergence time but had no effect on the spread of emergence time of parsnip
seeds. Nerson and Govers (1986) subjected the seeds of muskmelon to salt priming and found that 2-3%
solutions of KHoPO4 + KNOg3 (1:1) for 1-5 days significantly increased the emergence rate,

synchronization and percentage.
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Table 1. Influence of seed priming on the seedling establishment of melons

Treatments ::rr;?';:ns::rt ( dEaE;?s) (gnali-ls-) EE (%) | FEP (%) El
Control 3.5a 4.06 a 5.87b 62.23 b 86.67 b 891c
Osmopriming with 1% KNO3 25¢c 3.25d 3.75e 9267a |9667a |11.54a
Osmopriming with 2% KNO3 3.0b 3.74b 449d 66.67b | 73.33d 3.96 g
Osmopriming with 3% KNO3 3.0b 3.52¢c 4.46d 90.00a | 96.67 a 6.61e
Osmopriming with 1% CaClo 35a 3.71b 5.35¢ 70.00b | 90.00 b 7.85d
Osmopriming with 2% CaClo 35a 410 a 6.10 a 46.67c | 86.67b 9.59 b
Osmopriming with 3% CaCl» 3.5a 3.87b 482d 56.67 bc | 83.33 bc 541f
Table 2. Influence of seed priming on the seedling establishment of melons
Root Shoot Seedling Seedling
Treatments length length | fresh weight | dry weight | CUE T:(;tf
(cm) (cm) (mg) (mg)
Control 6.55¢c 6.45d 530 a 231b 045c |580b
Osmopriming with 1% KNO3 9.32a 9.27 a 536 a 29.5a 0.63a |7.56a
Osmopriming with 2% KNO3 6.72 ¢ 7.97b 525 a 226D 0.22e |6.00Db
Osmopriming with 3% KNO3 7.34b | 7.45bc 494 a 212b 022e |580b
Osmopriming with 1% CaCly 56d 7.05¢ 408 b 17.4 be 0.36d |4.60c
Osmopriming with 2% CaClg 6.23 c 6.38 d 299d 15.3 bc 051b |4.80c
Osmopriming with 3% CaCla 7.53b 8.20b 373 ¢ 19.5b 0.27e |4.80c

The beneficial effect of priming with KNO3 solution on melon emergence confirms previous findings on

the germination of watermelon seeds at low temperatures in laboratory conditions (Nerson et al., 1985;
Demir and Van de Venter, 1999; Demir and Oztokat, 2003). Similar results have been also obtained with
other species of the same family (Bradford, 1985). Osmopriming with KNO3 and CaCly (at low

concentration) also improved the emergence percentage that might be due to overcoming some seed

dormancy and /or improving embryonic development. Agreeing with that assumption, Nerson et al. (1985)
reported that KNO3 priming increased embryo length in tetraploid watermelon seeds. Seed hydration

treatments may help to break the seed dormancy by softening seede coat and / or leaching of germination
inhibitors (Joshi and Singh, 2004). Sung and Chiu (1995) also indicated that primed watermelon seeds
had higher seedling emergence force. Priming might also be effective through softening the seed coat and
ease of the mechanical restriction of coat (i.e. softening) which was reported to be one cause of
emergence failure in melon seeds differing in ploidy (Sung and Chiu, 1995). This positive effect of priming
was clearly reflected in subsequent root and shoot length and seedling dry weight agreeing with the
observations of Sung and Chiu (1995) in watermelon seeds.

The interesting findings of this study are that osmopriming with low concentration of KNO3 was more
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effective for improvement in germination and early seedling growth. Moreover, priming in CaCla solutions

was not effective which is in contrast with the earlier reports in rice (Farooq et al., 2006), pansy seeds
(Yoon et al., 1997) and sunflower (Kathiresan et al.,1984). Osmopriming with high concentration of KNO3

may have some toxic effects as reported by Basra et al., (2003, 2005) and Farooq et al., (2006a) in rice.
From the present study, it may be concluded that the osmopriming in low concentration of KNO3 is more

effective for improvement in germination and early seedling growth, while priming in CaCls solutions could
not improve the performance rather it impaired the seedling emergence and growth.
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