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Effect of Osmotic Priming Treatment on Seed Viability and
Seedling Growth in Watermelon

Eun—Ji Park, Gyu—Bin Lee, Young—Gil Park, Yun Ui Choe, Jum—Soon Kang*
Department of Horticulture Bioscience, Pusan National University, Miryang 50463, Korea

Abstract

In nine commercia watermelon cultivars, the effects of osmotic seed priming were eval uated for seed viability and seedling
growth at different germination temperatures and field conditions. Generally, primed seeds showed improved germination rate
and reduced time for emergence at different germination temperatures, as compared to untreated seeds. In particular, priming
effect on seed germination was significantly high at 15°C, which is an environment normally resulting in poor germination.
Depending on the watermelon cultivar, germination rate under low temperature (15°C) was improved by up to 15~66% in
primed seeds, as compared to untreated seeds. However, priming effect on germination was gradually reduced as the
temperature reached to its optimum level for seed germination. Seed priming tended to improve the viability, fresh weight, and
dry weight of watermelon seedlings, but its effect on seedling stage was not large, as compared to untreated seeds. Primed
watermelon seeds showed improved emergence rate and facilitated germination in the field, but their seedling growth after 30
days from germination was not significantly affected. Our results indicated that seed priming can greatly improve the seed
germination at poor temperature conditions in the watermelon.
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Table 1. Effect of germination temperature on percent germination and number of days to 50% of the final percentage (Tso) of

watermelon seeds
Temperature Germination Tso
() (%) (days)
15 17 8.83
17 116 7.00
18 336 8.01
20 40.0 7.76
22 39.3 8.66
24 72.6 7.34
26 89.3 6.09
27 81.6 4.58
29 91.0 3.48
30 93.7 2.78
32 90.8 3.02
LSD 0.05 2.3 1.10

“Means in columns within germination temperature are separated by LSD at p=0.05
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Table 2. Cultivar difference in the effect of seed priming with regard to normal and abnormal percent germination and days to
50% of the final germination percentage(Tso) of watermelon seeds

15C 25T 35T
Cultivar Seed” Germination Germination Germination
trestment (%) (deo | (%) (deo ) (%) (deo |
S, S) S)

Nor”  Abnor.* Y Nor. Abnor. ¥ Nor Abnor ¥

Heechangual Primed 352 59 117 68.5 13.7 1.9 90.9 91 05
Untreated 16.7 0.0 12.9 55.6 0.0 26 53.7 11.9 24

LSD 0.05 185" NS NS NS 9.6 0.2 12.2 NS NS

Pomina Primed 34.4 0.0 12.8 94.4 0.0 43 711 0.0 1.9
Untreated 311 0.0 13.1 64.4 0.0 35 55.6 0.0 18

LSD 0.05 NS NS NS NS NS 05 NS NS NS

Hyundaegual Primed 76.7 0.0 9.9 98.9 0.0 16 98.9 0.0 0.9
Untreated 10.0 0.0 13.9 70.6 28.3 18 91.7 6.1 1.2

LSD 0.05 185 NS 0.7 NS 10.2 NS NS NS 0.1

Speed Primed 72.2 0.0 9.8 82.2 0.0 19 100.0 0.0 05
Untreated 411 0.0 1.7 55.6 0.0 26 100.0 0.0 24

LSD 0.05 124 NS NS 136 NS 0.2 NS NS 0.1

Urigual Primed 44.4 0.0 6.4 89.8 6.9 16 97.8 0.0 13
Untreated 5.6 0.0 105 56.9 87 21 97.8 0.0 13

LSD 0.05 205 NS NS 184 NS NS NS NS NS

Hwalgichan Primed 278 0.0 10.8 98.9 0.0 17 95.6 0.0 11
Untreated 0.0 0.0 - 95.6 0.0 24 96.7 0.0 13

LSD 0.05 12.2 NS 0.9 NS NS 0.2 NS NS 0.1

Ricofresh Primed 411 0.0 97 97.8 0.0 15 97.8 0.0 1.2
Untreated 16.7 0.0 13.3 98.9 0.0 19 97.8 0.0 13

LSD 0.05 126 NS 25 NS NS 0.3 NS NS NS

Rico sweet Primed 30.0 0.0 11.8 76.7 0.0 17 80.0 0.0 0.9
Untreated 211 0.0 11.3 72.2 0.0 13 80.0 0.0 11

LSD 0.05 185 NS NS NS NS NS NS NS NS

A-1031 Primed 72.2 0.0 10.1 96.7 0.0 16 97.8 0.0 1.0
Untreated 60.0 0.0 11.2 97.8 0.0 17 100.0 0.0 1.4

LSD 0.05 NS NS 0.9 NS NS NS NS NS NS

? Seeds were dark-primed with 200 mM KNO3 at 25 for 4 days and dark-germinated at 15°C, 25, and 35°C for up to 14 days.

Untreated seeds were those taken fresh from the seed package
Y Percent of normal germination
* Percent of abnormal germination

“Meansin columns within each cultivars are separated by LSD at p=0.05
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Table 3. Cultivar difference in the effect of seed priming with regard to seedling viability of watermelon seedsat 15C and 20T

15C 20T
. Seed®
y X w v u

Cultivar treatment HL HD RL AV DW HL HD RL FW  DW
(cm) (mm) (cm) (@ (mg) (cm) (mm) (cm) (9) (mg)

Heechangual  Primed 0.16 0.93 050 040 460 448 3.19 628 231 280
Untreated 0.00 0.00 044 039 440 678 2.43 546 226 240

LSD 0.05 NS NS NS NS NS NS 0.59 NS NS NS

Pomina Primed 0.00 0.00 000 046 340 342 1.86 404 201 160
Untreated 0.00 0.00 000 047 300 734 2.36 728 207 120

LSD 0.05 NS NS NS NS NS NS NS NS NS NS

Hyundaegual  Primed 0.00 0.00 030 039 300 310 2.89 462 114 220
Untreated 0.00 0.00 032 035 200 264 2.04 426 114 200

LSD 0.05 NS NS NS NS 1.0 NS NS NS NS NS

Sped Primed 0.00 0.00 000 046 360 334 3.19 632 166 440
Untreated 0.00 0.00 000 037 320 362 2.96 876 168 380

LSD 0.05 NS NS NS NS NS NS NS NS NS NS

Urigual Primed 0.00 0.00 000 043 530 356 2.86 740 173 380
Untreated 0.00 0.00 000 039 520 336 2.49 704 146 320

LSD 0.05 NS NS NS NS NS NS NS NS NS NS

Hwalgichan Primed 0.00 0.00 048 039 340 310 3.28 734 145 260
Untreated 0.00 0.00 000 040 360 270 3.18 572 110 180

LSD 0.05 NS NS 037 NS NS NS NS NS NS 2.2

Rico fresh Primed 0.00 0.00 026 057 420 378 253 540 157 320
Untreated 0.00 0.00 000 035 380 342 331 702 120 300

LSD 0.05 NS NS 020 NS NS NS 0.61 NS NS NS

Rico sweet Primed 0.00 0.00 000 028 300 816 466 269 115 260
Untreated 0.00 0.00 006 026 200 342 1.99 666 109 240

LSD 0.05 NS NS NS NS NS NS 1.85 2.55 NS NS

A-1031 Primed 0.00 0.00 290 044 280  4.00 2.85 604 138 320
Untreated 0.00 0.00 000 038 220 340 261 446 120 280

LSD 0.05 NS NS 120 NS 2.0 NS NS NS 0.13 21

“Seeds were dark-primed with 200 mM KNOs at 25°C for 4 days and dark-germinated at 15°Cand 25°C for up to 14 days. Untreated

seeds were those taken fresh from the seed package

YHL = Hypocotyl length
*HD = Hypocoty! diameter
“RL = Root length

¥ Fresh weight

“Dry weight

thal 31t Pareraet a., 1994a, 1994b).
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of watermelon seeds at 25°C and

30C
25°C 30C
. Seed?

Cultivar trestment HLY HD* RLY FW' DW' HL HD RL  FW DW
(cm) (mm) (em) (@ (mg) (cm) (mm) (em) (9 (mg)
Heechengual Primed 694 350 2230 357 240 480 584 313 300 340
Untreated 534 088 256 137 200 422 165 334 224 280
LSD 0.05 NS 135 220 025 NS NS 275 NS NS NS
Fomina Primed 988 250 942 221 140 359 031 244 126 320
Untreated 1072 262 726 244 160 254 137 208 105 300
LSD 0.05 NS NS NS NS NS NS NS NS NS NS
Hyundaegudl Primed 996 226 452 228 20 832 240 632 228 120
Untreated 836  2.63 662 189 180 1002 257 690 173 100
LSD 0.05 NS NS 18 NS 22 NS NS NS NS NS
Spead Primed 698 254 716 257 220 1056 247 942 254 230
Untreated 792 318 1044 262 220 1036 288 1030 253 220
LSD 0.05 NS 0.32 NS NS NS NS 0.32 NS NS NS
Urigual Primed 922 276 910 314 220 946 281 860 291 200
Untreated 746 323 1182 292 220 810 310 1110 313 220
LSD 0.05 NS NS NS NS NS NS NS NS NS NS
Hwalgichan Primed 876 318 1040 239 200 1056 381 844 253 160
Untreated 732 285 800 197 120 1032 265 1030 234 110
LSD 0.05 NS NS 187 NS 36 NS NS 178 NS 20
Ricofresh Primed 830 422 796 251 160 822 224 546 216 220
Untreated 890 264 976 249 160 1048 284 1064 237 200
LSD 0.05 NS NS 165 NS NS 173 NS 373 NS NS
Rico sweet Primed 876 262 842 218 160 902 227 1954 142 100
Untreated 726 216 730 18 100 734 186 572 157 100
LSD 0.05 NS 043 NS NS 20 NS NS NS NS NS
A-1031 Primed 800 232 734 207 180 798 248 602 244 140
Untreated 864 241 778 217 160 820 260 512 171 100
LSD 0.05 NS NS NS NS NS NS NS NS NS 02

¥ X WYY gea the footnote of Table 3
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Table5. Cultivar difference in the effect of seed priming with regard to seedling viability of watermelon seedsat 35T

] 3BT
Cultivar HLY HD" RLY W DW
treatment
(cm) (mm) (cm) (9 (mg)
Haechangual Primed 11.26 3.10 4.46 301 160
Untreated 7.88 151 450 2.77 180
LSD 0.05 NS 1.50 NS NS NS
Pomina Primed 1052 277 6.54 253 20.0
Untreated 7.54 288 4.84 2.29 120
LSD 0.05 NS NS NS NS 23
Hyundaegual Primed 11.02 259 6.76 2.76 140
Untreated 12.16 2.69 7.90 255 140
LSD 0.05 NS NS NS NS NS
Spead Primed 10.66 298 8.00 3.40 220
Untreated 1132 284 854 327 220
LSD 0.05 NS NS NS NS NS
Urigual Primed 14.00 3.19 10.56 414 20.0
Untreated 1168 235 10.94 3.20 220
LSD 0.05 11.88 0.54 NS NS NS
Hwalgichan Primed 9.62 293 8.80 215 120
Untreated 9.58 3.14 8.22 1.84 140
LSD 0.05 NS NS NS NS NS
Ricofresh Primed 9.00 241 6.62 259 16.0
Untreated 12.46 3.19 858 3.28 16.0
LSD 0.05 9.24 0.59 165 NS NS
Rico sweet Primed 8.06 221 8.68 2.20 10.0
Untreated 9.64 239 6.96 2.08 9.0
LSD 0.05 NS NS NS NS NS
A-1031 Primed 10.48 2.87 6.66 304 90
Untreated 9.82 212 7.62 267 8.0
LSD 0.05 NS 0.67 NS NS NS

YWY Sea the footnote of Table 3
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15C

20T

25T

30T

35T

Haechangual Hyundaegual

Germ. Untreated Priming Untreated Priming

Temp. Seed treatment

Fig. 1. Effect of germination temperature on seedling growth of primed 'Hyundaegual' and 'Speed’ watermelon seeds.
Seeds were dark-primed with 200 mM KNO; at 25C for 4 days and seedling growth was tested for 14 days after

plating.
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Table 6. The effect of seed priming on percent emergence and early growth of different cultivar watermelon seeds in

greenhouse at 25C
Cultivar Seed Emergency Fresh weight Dry weight
treatment (%) (9) (mg)
Haechangual Primed 08.9 0.93 47.8
Untreated 100.0 0.89 45.6
LSD 0.05” NS’ NS NS
Pomina Primed 716 0.56 32.2
Untreated 88.9 0.62 36.7
LSD 0.05 127 NS 0.01
Hyundaegual Primed 94.4 0.70 356
Untreated 96.7 071 37.8
LSD 0.05 NS NS NS
Speed Primed 100.0 0.67 37.8
Untreated 91.1 0.74 333
LSD 0.05 NS NS NS
Urigual Primed 98.3 0.38 25.6
Untreated 100.0 0.79 411
LSD 0.05 NS 0.59 0.03
Hwalgichan Primed 87.8 071 38.9
Untreated 86.7 0.62 28.9
LSD 0.05 NS NS NS
Rico fresh Primed 95.6 0.62 333
Untreated 95.6 0.60 333
LSD 0.05 NS NS NS
Rico sweet Primed 88.9 057 333
Untreated 86.7 0.64 34.4
LSD 0.05 NS NS NS
A-1031 Primed 96.7 0.55 28.9
Untreated 91.1 0.49 25.6
LSD 0.05 NS NS NS

“Seeds were dark-primed with 200 mM KNO3 at 25T for 4 days. Seed were planted a growing soil medium in a greenhouse
and numbers of seedlings emerged were counted everyday after planted. Seedling growth measured at 30 days after planting
YMeansin columns within each cultivars are separated by LSD at p=0.05
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