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Post-conditioning Periods and Seed Orientation Affects the Vigor
of Cucurbit Seeds with Dry-heat Treatment

Byung-Soon Choi, Jung-Myung Lee, and Geun-Won Choi’

Department of Horticultural Biotechnology, Kyung Hee University, Yongin 446-701, Korea

Abstract: We investigate the effect of post-conditioning periods and seed orientation on the vigor of cucurbit seeds with dry heat
treatment (DHT). All the dry-heat treated seeds exhibited varying degree of seed vigor decreases. In general, pumpkin seeds
showed less vigor decreases than the bottle gourd seeds. When the dry heat treated seeds were germinated after post-conditioning
for 0, 30, and 120 days, the percentage of germination was enhanced by increasing the period of post-conditioning and the
efficiency of post-conditioning differed by crop and cultivar. In both bottle gourd and pumpkin, the vigor of seeds placed in vertically
upward and horizontal orientations was higher than that of the seeds placed in the vertically downward orientation. The results
suggested that the vigor of dry-heat treated seeds could be improved by applying the proper post-conditioning and seed orientation.
Additional key words: bottle gourd, hilum, pumpkin, seed coat take-off
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Fig. 1. Emergencepattern of seedlings as affected by seed
orientation in sowing. ‘Barokeo’ substrate was used. Dotted
line indicates sowing depth and solid line indicates boundary
of hypocotyl and root.
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Table 1. Effect of post-conditioning period on germination rate (%) of cucurbit seeds.

Germination rate (%)

Maximum

Crop & Cultivar temperature No post-conditioning 30-day conditioning 120-day conditioning
7 DAS’ 14 DAS 7 DAS 14 DAS 7 DAS 14 DAS
Bottle gourd (Lagenaria siceraria)
Dongjanggoon DHT” 72 0.00 c* 2222 c 26.67 cd 66.67 a 97.77 a 100.00 a
DHT 78 0.00 c 26.67 bc 6.67 d 82.22 a 88.90 a 100.00 a
Super FR Power DHT 72 28.89 bc 31.11 bc 62.22 abc 97.77 a 97.77 a 100.00 a
DHT 78 22.22 bc 28.89 bc 57.77 bc 86.67 a 60.00 b 100.00 a
Pumpkin (Cucurbita spp.)
Josaengtojwa DHT 72 86.67 a 9333 a 97.77 a 97.77 a 100.00 a 100.00 a
DHT 78 51.11 ab 62.22 abc 93.33 ab 97.77 a 95.57 a 100.00 a
Allzucchini DHT 72 60.00 ab 68.89 ab 77.78 ab 100.00 a 97.77 a 100.00 a
DHT 78 37.78 bc 53.33 abc 60.00 bc 82.20 a 97.78 a 100.00 a
Significance

Cultivar (C) kK ok ok ns * -

Dry heat treatment (D) * o ns * * -

C X D kekk kkk kkk ns * -

“Days after sowing,
"Dry heat treatment.
*Mean separation within columns by Duncan’s multiple range test at 5% level.

NS, * ¥ wrk

* Represent not significant; significant at P < 0.1, 0.05, and 0.01, respectively.
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Table 2. Effect of seed orientation at sowing on seedling emergence rate (%) of cucurbit seeds with post-conditioning for

30 days.

Seed 14 days after sowing

21 days after sowing

Crop & Cultivar

orientation Normal Abnormal Unemerged Normal Abnormal Unemerged
Bottle gourd (Lagenaria siceraria)

Dongjanggoon HU* 11.10 & 0.00 a 88.90 ab 97.77 a 0.00 b 223 b
HD 0.00 d 223 a 97.77 a 3337 b 6.67 ab 59.97 a
HH 3557 ¢ 223 a 62.23 b 97.77 a 2.23 ab 0.00 b

Super FR Power HU 93.33 a 0.00 a 6.67 c 100.00 a 0.00 b 0.00 b
HD 447 d 2890 a 66.63 ab 7333 a 2447 a 223 Db
HH 77.80 ab 1333 a 8.87 ¢ 95.57 a 443 ab 0.00 b

Pumpkin (Cucurbita spp.)

Josaengtojwa HU 93.33 a 443 a 223 c 100.00 a 0.00 b 0.00 b
HD 62.20 b 20.00 a 17.80 ¢ 95.53 a 447 ab 0.00 b
HH 84.47 ab 1113 a 447 c 9333 a 6.67 ab 0.00 b

Allzucchini HU 82.23 ab 13.33 a 443 c 9333 a 443 ab 223 b
HD 3557 ¢ 35.57 a 28.90 c 91.13 a 443 ab 443 b
HH 73.33 ab 1333 a 1333 ¢ 9333 a 2.23 ab 443 b

Significance

Cultivar (C) ok * ok ns ns ns

Seed orientation (S) otk ns ns x ns ns

C X S kekk ns kekk kekk ns kekk

“HU, hilum end up; HD, hilum end down; HH, hilum end horizontal.
YMean separation within columns by Duncan’s multiple range test at 5% level.
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Table 3. Effect of seed orientation at sowing on growth of seedlings emerged from cucurbit seeds with post-conditioning for

30 days.
Hypocotyl Cotyledon size Fresh weight Dry weight
Seed orientation Length (mm) Diameter (mm) (cm) (8 (8
Upper*  Under BCY GL Width  Length  Hypocotyl  Root Hypocotyl Root
Bottle gourd (Lagenaria siceraria)
HU* 8493 a¥ 953d 3319c 5409 c¢ 4.05c 515a 1328 a 227 a 053¢ 007b
HD 6270 b 3087 a 3091 d 4839d 374d 427d 577 b 0.62 d 019d 002c
HH 8361 a 1475c 3457 c 5582c 401c 513 a 1355 a 2.04 ab 0.55 ¢ 0.09 ab
Pumpkin (Cucurbita spp.)
HU 67.13 b 845 d 44.69 a 6526 a 484 b 502 ab 1198 a 1.68 abc 094 b 012 a
HD 80.04 a 2487 b 4096 b 5972 b 481 b 463c 1209 a 127 c 088 b 007 b
HH 6339 b 1450 ¢ 4496 a 67.08a 522a 493b 9.59 ab 1.40 bc 115a 014 a
Total mean value 73.63 17.16 38.21 58.39 4.45 4.85 11.04 1.55 0.71 0.08
Significance
Crop (C) ns kK% kkk kKK kkk kk ns ns kKK kK%
Seed orientation (S) ns — - — ook ok — — — ok
C x S kkxk kK kkxk kK kekk kkxk kK kK kK kK

“Based on the ground (horizontal) level.

YBC: below cotyledon, GL: ground level.

*HU: Hilum end up, HD: Hilum end down, HH: Hilum end horizontal.

“Mean separation within columns by Duncan’s multiple range test at 5% level.

NS, ¥, ¥ ok

" Represent not significant; significant at P < 0.1, 0.05, and 0.01, respectively.

Hilum end Hilum end
down

Hilum end
horitizontal

Fig. 3. Damping-off symptoms in bottle gourd seedlings with seed direction of hilum end down (A). Difference in the incidence
of damping-off in bottle gourd seedlings as affected by seed sowing direction (B). Difference in hypocotyl length below the
ground level (arrow mark or clip) in seedlings as affected by seed sowing direction (C, D).
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