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Abstract

Osmotic and solid matrix priming treatments enhanced germination performance. We compared osmotic with solid
matrix priming to determine the more effective treatment for improving seed germination in pepper and tomato.
Seed hydration was immediately observed after osmotic priming and solid matrix priming treatment. The muoisture
content of solid matrix primed seeds was lower than that of osmotic primed seeds in the two vegetable crops. Osmotic
priming and solid matrix priming did not increased percent germination, but showed shorter number of days to 50%
of the final germination percentage (Ts) compared with untreated seeds, regardless of germination temperature. Tso value
was reduced in osmotic or solid matrix primed pepper seeds about 6.0, 50, 4.6 and 4.0 days compared with untreated
seeds at 15, 20, 25, and 30T, respectively. While, that in tomato seeds was reduced about 3.3, 5.0, 4.6 and 4.0 days
compared with untreated seeds at 15, 20, 25, and 30°C, respectively. The effectiveness of osmotic priming or solid matrix
priming in reducing the Ts; was greater when the seeds were germinated at 15T than at temperature of higher than
20°C. Solid matrix primed seeds germinated faster than osmotic primed seeds at all temperature in pepper. However,
there was no significant difference on the percentage germination between solid matrix and osmotic primed seeds in
tomato. After priming, dried-back seeds showed faster germination than surface-dried seeds in pepper. On the other
hand, there was no significant difference in tomato. Emergence of pepper and tomato seeds was markedly enhanced by
osmotic priming or SMP treatment although the final emergence percentage was not significantly influenced. On the other
hand, early growth was not significantly influenced by osmotic priming or SMP treatment of pepper and tomato seeds.
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Fig. 1. Time course of water absorption by pepper and
tomato seeds during osmotic priming (OP) and
solid matrix priming (SMP). Vertical bars represent
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Table 1. Effect of osmotic priming and solid matrix priming (SMP) on percent germination, number of days to attain
50% of the final germination percentage (Ts)) and mean number of days to germination (MDG) of ‘Gusung’
pepper seeds at various germination temperature.

Seed treatment” Germ. (%) Tso (days) MDG (days)

Germinated at 157

Osmotic priming Surface-dried 87.3 3.76 440
Dried-back 86.0 3.87 4.08
Solid matrix priming Surface-dried 940 330 392
Dried-back 88.6 240 3.29
Untreated 90.6 9.31 10.20
LSD(0.05) NS 0.49 045

Germinated at 20T

Osmotic priming Surface-dried 90.6 221 2.96
Dried-back 90.0 2.66 347
Solid matrix priming Surface-dried 927 219 3.25
Dried-back 90.0 203 313
Untreated 92.6 732 7.94
LSD(0.05) NS 040 0.62

Germinated at 257

Osmotic priming Surface-dried 90.6 144 2.03
Dried-back 90.0 1.39 1.97
Solid matrix priming Surface-dried 96.6 1.29 1.87
Dried-back 90.0 121 1.58
Untreated 9.7 591 6.21
LSD(0.05) 43 031 0.52

Germinated at 30 C

Osmotic priming Surface-dried 90.6 143 1.96
Dried-back 90.6 1.24 1.68
Solid matrix priming Surface-dried 93.3 115 1.54
Dried-back 90.0 142 212
Untreated 90.2 535 6.29
LSD(0.05) NS 0.15 0.46
Contrasts
Seed treatimient vs. untreated NS b ok
Osmotic vs. solid matrix priming NS * ¥
Surface dried vs. dried back NS NS NS

*Osmotic priming (OP) was in 200mM KsPO; at 20C for 7 days and solid matrix priming (SMP) was conducted at 20°C for 7 days
in the dark in a mixture of seed: Micro-Cel E: water by weight 4: 1.2: 8. Untreated seeds were those taken fresh from the seed
package.
y NS,

" ™ Nonsignificant or significant at P= 0.05, 0.01, and 0.001, respectively.
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Fig. 2. Effect of seed treatment on percent emergence and
number of days to attain 50% of the final emer-
gence percentage (Es)) of pepper and tomato seeds
under plug system. Vertical bars represent SE.
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Table 2. Effect of osmotic priming and solid matrix priming (SMP) on percent germination, number of days to attain
50% of the final germination percentage (Ts) and mean number of days to germination (MDG) of ‘Segye’
tomato seeds at various germination temperature

Seed treatment * Germ. (%) Tso (days) MDG (days)
Germinated at 15T
Osmotic priming Surface-dried 853 3.97 437
Dried-back 87.3 423 4.73
Solid matrix priming Surface-dried 86.0 4.56 5.08
Dried-back 86.6 4.56 541
Untreated 80.6 7.61 8.41
LSD(0.05) NS 0.72 0.76
Germinated at 20T
Osmotic priming Surface-dried 826 240 270
Dried-back 82.0 245 277
Solid matrix priming Surface-dried 84.6 251 2.88
Dried-back 82.6 251 311
Untreated 82.0 416 485
LSD(0.05) NS 0.28 0.38

Germinated at 25 C

Osmotic priming Surface-dried 82.6 1.24 1.56
Dried-back 86.0 1.27 1.66
Solid matrix priming Surface-dried 88.6 131 1.78
Dried-back 88.0 1.33 1.88
Untreated 85.3 224 383
LSD(0.05) NS 0.10 0.40

Germinated at 30 C

Osmotic priming Surface-dried 85.3 1.26 1.69
Dried-back 84.0 1.29 1.71
Solid matrix priming Surface-dried 86.6 1.23 1.69
Dried-back 87.3 1.28 1.78
Untreated 86.6 1.78 217
LSD(0.05) NS 0.08 0.29
Contrasts A
Seed treatment vs. untreated NS ¥ i e
Osmotic vs. solid matrix priming NS * *
Surface dried vs. dried back NS NS NS

‘Osmotic priming (OP) was in 150mM KNO; at 20 for 4 days and solid matrix priming (SMP) was conducted at 20T for 4 days
in the dark in a mixture of seed: Micro-Cel E: water by weight 4: 1.2: 7. Untreated seeds were those taken fresh from the seed
package.

v “Nonsignificant or significant at P= 0.05, 0.01, and 0.001, respectively.
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Table 3. The effect of seed treatment on growth of pepper plug seedlings measured at 35 days after sowing.

h D t
Seed Pl'ant .Stem Root No. of Leaf Fresh wt (mg) ry wt (mg)
. height diameter length area
treatment leaves 5 Top Root Total Top  Root Total
(cm) {cm) (cm) (cm’)
OP 10.2 1.76 8.06 40 167 576 132 708 614 103 717
SMP 10.1 1.73 9.22 42 16.1 584 144 728 652 120 772
Untreated 10.2 1.61 7.52 4.0 156 536 122 658 53.6 97 633
LSD (0.05) NS 0.13 1.68 NS NS N5 NS NS NS NS NS

*Osmotic priming (OP) was in 200mM KsPOy at 20T for 7 days and solid matrix priming (SMP) was conducted at 20°C for 7 days
in the dark in a mixture of seed: Micro-Cel E: water by weight 4: 1.2: 8. Untreated seeds were those taken fresh from the seed
package.

Table 4. The effect of seed treatment on growth of tomato plug seedlings measured at 35 days after sowing.

Seed Pl.ant 'Stem Root No. of Leaf Fresh wt (mg) Dry wt (mg)
treatment” height  diameter  length leaves area T
(cm) (cm) (cm) (cm?) op Root  Total Top  Root Total
OP 13.7 3.1 9.70 4.0 51.0 2774 840 3614 324 78 402
SMP 139 3.0 9.16 4.0 48.0 2708 836 354 306 76 382
Untreated 135 3.0 9.82 4.0 438 2436 952 3388 270 74 344
LSD (0.05) NS NS NS NS NS NS NS NS 40 NS 50

*Osmotic priming (OP) was in 150mM KNO; at 20T for 4 days and solid matrix priming (SMP) was conducted at 20C for 4 days
in the dark in a mixture of seed: Micro-Cel E: water by weight 4: 1.2: 7. Untreated seeds were those taken fresh from the seed
package.
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