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Performance of Direct Seeded Paddy Rice in Dry Soil
at Different Seeding Depths

Suk Soon Lee*, Jun Ho Back*, Tae Joo Kim* and Seung Beom Hong*

ABSTRACT : Performance of 3 indica X japonica(Chilseungbyeo, Samgangbyeo, and Gayabyeo),
7 japonica(Yeongsanbyeo, Yeongdeugbyeo, Hwajinbyeo, Palgongbyeo, Seumjinbyeo, Tamjinbyeo,
and Milyang 95), and 2 indica(Tebonnet and Lemont) rice varieties was tested at 1, 3, 5, and 7cm
seeding depths in a growth chamber and field. In the growth chamber the number of days from
seeding to seedling emergence increased as seeding depth increased, while percent germination
and emergence and emergence /germination ratio decreased. However, in the field seedling
emergence at lem seeding depth delayed slightly compared to 3em probably due to lack of soil
moisture. The number of seedlings and maximum tillers at 1, 3, and 5cm seeding depths was simi-
lar, but it was higher compared to 7cm seeding depth. Yield and yield components were similar
among the seeding depths when all the varieties averaged although 1,000-grain weight was
slightly higher at 7cm deeding depth compared to others. At lcm seeding depth the length of
mesocotyl of all varieties was similar and ranged 0.1—0.2cm and that of coleptile ranged 0.8 —1.1cm.
As seeding depth increased up to 7cm Tebonnet which showed the highest percent emergence
emerged by elongation of both mesocotyl and coleoptile, while the other varieties emerged largely
by elongation of coleoptile.
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Table 1. Germination, emergence, and length of mesocotyl and coleoptile of 12 rice varieties
seeded at different soil depths at 20C.

Seeding Percent Percent A/B Daysto  Length of Length of C+D
depth Variety germin- emer- ratio 50% mesocotyl coleoptile (en)
{cm) ation(A)  gence(B) (%) emerg.  (C, cm) (D, em) en
Chilseungbyeo 93.3al/ 93.3a 100.0 ns 9.0c 0.2 1.1 1.3
Gayabyeo 77.8 be 76.7 be 98.5 8.9cd 0.2 1.0 1.2
Samgangbyeo 56.5d 55.6 d 100.0 9.3bc 0.2 1.0 1.2
Yeongsanbyeo 90.0 ab 88.9 a 98.8 9.7 bc 0.1 1.1 1.2
Hwajinbyeo 71.1cd 71.0 b-d 100.0 10.0 ab 0.1 1.1 1.2
Yeongdeugbyeo 86.7 ab 86.7 ab 100.0 9.0c 0.2 1.0 1.2
1 Palgongbyeo 70.0 cd 68.9 cd 98.4 9.0c 0.1 - 1.0 1.1
Seumjinbyeo 92.2a 92.2 a 100.0 8.7 cd 0.1 1.0 1.1
Tamjinbyeo 68.9 cd 67.8 cd 98.5 10.0 ab 0.1 1.0 1.1
Milyang 95 88.9 ab 86.7 ab 97.5 11.0a 0.1 1.1 1.2
Tebonnet 88.9 ab 86.7 ab 97.5 8.0d 0.2 0.8 1.0
Lemont 91.1a 9l.1a 100.0 9.3 bc 0.2 0.9 1.1
Average 81.3A% 801A 99.3 A 9.3B 0.2B 1.0D 1.2D
Chilseungbyeo 82.7 ad 81.3 ad 98.5b 10.3cde 0.6c 2.5 bc 3.1
Gayabyeo 65.2 e-g 58.8 ef 90.4 b 10.3cde 0.9b 2.3cd 3.2
Samgangbyeo 52.2¢g 489 f 93.8b 12.0a 0.5c-e 2.7 ab 32
Yeongsanbyeo 92.2 a 90.0 a 97.6 b 11.0 bc 0.5ce 2.9a 3.4
Hwajinbyeo 71.1 d-f 66.7 de 93.6 b 11.0 be 0.3 de 2.8 ab 3.2
Yeungdeugbyeo 78.9 b-e 76.7 b-d 97.2b 10.0 de 0.4ce 2.9a 3.2
3 Palgongbyeo 60.0 fg 58.9 ef 98.3b 10.7 cd 0.3 de 3.0a 3.2
Seumjibyeo 90.0 ab 88.9 ab 98.8 b 10.0 de 0.3 de 29a 3.3
Tamjinbyeo 74.5 c-e 74.5 cd 100.0 a 11.0 ac 0.3 de 29a 3.2
Milyang 95 82.2 ad 81.1 ad 98.7 b 11.7 ab 0.5ce 2.0 ab 3.3
Tebonnet 90.0 ab 90.0 a 100.0 a 9.0f 1.6a 1.3e 2.9
Lemont 87.8 a-c 86.3 a-c 95.2 b 9.7 ef 0.9b 2.1d 3.0
Average 77.2 B 75.0 B 96.9 A 10.6 B 0.6 A 2.6 C 3.2C
Chilseungbyeo 90.7 a-c 73.3 bc 80.7 bc 13.7 ab 0.6 cd 3.8 bc 4.3 ab
Gayabyeo 70.0 de 54.4 de 76.6 bc 127 cd 0.8b 3.4d 4.2 be
Samgangbyeo 445 f 28.9 f 67.2bc  12.7cd 0.4 de 3.6 cd 4.0 be
Yeongsanbyeo 91.1 ab 78.9Db 86.7bc 127 cd 0.4 de 4.2a 46a
Hwajinbyeo 68.9 de 56.7 de 82.0bc 13.0bc 0.3e 4.0 ab 4.3 ab
Yeondeugbyeo 81.1 bed 71.1 bd 87.7bc 12.7cd 0.4 de 42a 4.6a
5 Palgongbyeo 68.9 de 6l.1 c-e 89.0 bc 12.0de 0.4 de 4.1 ab 4.5 ab
Seumjinbyeo 91.1 ab 82.2b 90.4 b 11.7 ef 0.3e 42a 4.5 ab
Tamjinbyeo 63.3 e 53.3 e 84.5bc 13.3ab 0.3e 4.2 a 45ab
Milyang 95 77.8 de 62.2 c-e 80.5bc 14.0a 0.4 de 4.0 ab 4.4 ab
Tebonnet 95.4 a 95.4a 100.0 a 11.0f 25a 2.2f 4.7 a
Lemont 78.9 c-e 57.8 c-e 72.9c 13.0 bc 0.7 bc 31le 3.8¢
Average 76.8 B 64.6 C 83.1B 12.7AB 0.6 A 3.8B 44 B
Chilseungbyeo 86.7 ab 34.7b 39.8bc 14.0bcd 0.6 bc 40d 46 f
Gayabyeo 71.8 bc 28.9 bc 41.8 bc  13.7 cd 0.7b 4.1d 4.8 ef
Samgangbyeo 54.4d 4.4d 10.8d 14.0bcd 0.3d 33e 36¢g
Yeongsanbyeo 75.6 a-c 30.0 be 38.7bc 14.3bc 0.4d 5.2a 5.6a
Hwajinbyeo 67.8 cd 27.8 bc 425bc 14.3bc 0.4d 5.0 ab 5.4 a-c
Yeondeugbyeo 85.5 ab 31.1 bc 36.4bc 13.7cd 0.3d 4.6c 4.9 c-f
7 Palgongbyeo 67.8 b-d 33.3 bc 498 bc 14.3bc 0.4d 4.9 ab 53 a-e
Seumjinbyeo 76.7 a-c 43.3b 56.8 b 13.7cd 0.2d 5.0 ab 5.2ad
Tamjinbyeo 66.7 cd 20.0 c 30.0c 15.0 a 0.2d 4.7 be 4.9 b-f
Milyang 95 82.2 a-c 41.1b 51.3bc 14.7 ab 0.4d 5.0 ab 5.4 ab
Tebonnet 88.9a 78.9a 85.1a 11.0e 2.5a 3.0f 55a
Lemont 77.8 a-c 433 b 57.9b 13.3d 0.8b 4.0d 4.8d-f
Average 75.2C 343D 45.1C 138A 0.6 A 4.4 A 5.0 A
1/: Means within a column in a given seeding depth followed by the same small letter are not significantly dif-

ferent at the 5% level by Duncan’s New Multiple Range Test(DNMRT).
2/ : Averages of 12 varieties for a given seeding depth within a column followed by the same large letter are
not significantly different at the 5% level by DNMRT.
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Fig. 1. Mesocotyl, coleoptile and total lengths of four rice varieties planted at seeding depths of
1, 3, 5, and 7cm.
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7em soil depth at 20C.
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Fig. 3. Cha}nges )in the number of seedings, tillers, or panicles at four seeding depth(average of 10
varleties).

Table 2. Heading date, culm and panicle length, effective tiller raio, yield components, yield, and
harvest index of 10 varieties at different seeding depths.

Treatment Heading Culm Panicle Effective No. of  No, of spikelets 1000— Ripened Brown rice Harvest

date length length tillers panicles —————— grain grains yield index

(em)  (em) (%) perm /panicle m wt.(£) (%) (kg/10a)
1Y Aug. 22 75.3 132 70.9 345 69 23859  20.2% 855 406 48.5b
3 Aug. 22 77.2 18.6 68.2 342 67 22644 20.1b  86.7 427 483 b
5 Aug. 22 76.4 18.4 69.1 347 69 23778 20.2b 84.5 423 485b
7 Aug. 22 75.5 18.6 70.9 335 72 24451 20.4a 87.0 440 50.3a

Chilseongbyeo Aug. 18 74.6c 18.04d 70.0 361 84a 30563ab 15.7h 89.5bc 453ab 55.3a
Gayabyeo Aug. 19 78.0ab 20.9b 66.8 343 82a 28241 ab 19.7e 85.3cde 504 a 55.7a
Samgangbyeo Aug. 20 80.3a 21.7a 69.6 348 9la 31637a 17.9g 9.5a 504 a 52.7b
Yeongsanbyeo Aug. 21 80.3a 17.1ef 72.1 349 64 bc 21991 cd 19.3f 89.8abc 405bc 43.8f
Yeongdeogbyeo Aug. 21 75.3bc 16.4¢g 71.2 347 58¢ 20289cd 19.0f 90.8ab " 379c¢ 44.5 ef
Hwajinbyeo Aug. 24 73.7c 16.8fg 67.9 360 58¢ 21156cd 20.8c 87.0bcd 3%4c 46.5 de
Palgongbyeo  Aug. 18 76.4bc 18.9c 70.8 331 6lbc 19682d 22.6b 80.5fg 387c 455 ef
Seomjinbyeo  Aug. 28 78.3ab 19.5¢ 68.8 329 59¢c 19174d 23.5ab 82.8def 422bc 48.8cd
Tamjinbyeo Aug. 29 76.0bc 17.4def 70.8 303 63bc 19227d 23.6a 8l.8efg 4l1bc 46.1ef
Milyang 95 Aug. 22 68.3d 17.5de 70.6 351 70b 28471 bc 20.24d 775g 382 ¢ 50.3¢

1/ Seeding depth(cm)
2/ Means within a column for a given factor followed by the same letter are not significantly different at the
5% level by Duncan’s New Multiple Range Test.
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