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Effect of Seeding Depth on the Growth, Mesocotyl Elongation
and Herbicidal Response of Rice and Barnyardgrass
Chon, Sang Uk and Ja Ock Guh*

ABSTRACT

The effect of seeding depth on the growth, mesocotyl elongation and herbicidal response of
rice(Oryza sativa L., Japonica type, cv. “Tongjin”) and barnyardgrass(Echinochloa crus-galli Beauv.
var orizicola Ohwi.) were studied in greenhouse experiments. Barnyardgrass growth as affected by
different water depths was briefly tested. Rice and barnyardgrass were broadcast in soil into Ocm,
lem, 2cm and 3cm in seeding depth under dry direct-seeded condition. Butachlor(N-(buthoxy-
methyl)-2-chloro-N-(2,6-diethylphenyl) acetamide) at dose rate of 1800g ai/ha and thiobencarb(S-
[(4-chlorophenyl)ymethyl] diethyl carbamothioate) at dose rate of 2100g and 4200g aitha were soil
applied to them at 5 days after seeding. At 10 days after seeding, plants harvested to examine
their growth as affected by seeding depths. Root length and shoot fresh weight of rice untreated
was greatest in lem- and 3cm-seeding depth, respectively, however, mesocotyl did not elongate.
While plant height of barnyardgrass grew regardless of seeding depth and water depth, but root
length was greatest in lcm-seeding depth of dry condition and reduced with increased water
depth. And mesocotyl was elongated in only dry condtion and its length increased with increased
seeding depth. At 10 days after application thiobencarb applied pre-emergence inhibited plant
height, and shoot fresh weight of rice in only Ocm-seeding depth under dry condition whereas was
unaffected in above lcm-seeding depth, similar to untreated control, and ever increased root length
and root fresh weight of rice. On the other hand, shoot, root and leaf growth of bamnyardgrass
was, severely inhibited regardless of application rates and seeding depths. Reduction of shoot
growth by treatment of herbicide was significantly greater than that of root growth.

Consequently, reduction of barmnyardgrass growth by teatment of thiobencarb did not be

associated with seeding depth and mesocotyl elongation as affected by different seeding depths.
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Fig. 1. Difference in morphological characteristics
of bamnyardgrass cultivated under different
conditions(W0, W1, W2 : water depth 0, 1,
2cm, SO, S1, S3:seeding depth 0, 1,
3cm) for 10 days after seeding.
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and thiobencarb on rice(R) and barnyard-
grass(B) seedings as affected by different
seeding depths under dry-direct seeding
condition at 5 days after application.
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Fig. 2. Effect of seeding depth to butachlor and
thiobencarb on the plant height(shoot) and
root length(root) of rice and bamyardgrass
at 20 days after application.
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Plate 2. Photographs showing butachlor effect on rice(R) and bamnyardgrass(B) seedlings as affected by
different seeding depths under dry-direct seeding condition at 10 days after application.
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Plate 3. Photographs showing thiobencarb effect on rice(R) and bamyardgrass(B) seedlings as affected by
different seeding depths under dry-direct seeding condition at 10 days after application.
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Plate 4. Photographs showing effects of butachlor
dand thiobencarb on rice(R) and barnyard-
grass(B) seedlings as affected by defferent
seeding depths under water-direct seeding
condition at 5 days after application.
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Table 1. Plant height and root length of rice and barnyardgrass(BARN) as affected by different seeding
depths and application rates under dry-direct seeding condition at 10 days after thiobencarb

application.
Treatment Plant height Root length
Herbicide(Dose) Seeding depth RICE BARN. RICE BARN.
(g ai/ha)  (cm) (cm)

Control 0 0 9.8(100)c  13.5(100)a 11.4(100)b 8.1(100)b
1 9.1(100)c  13.4(100)a 13.4(100)a 10.9(100)a
2 11.1(100)b  13.0(100)a 11.7(100)b 8.6(100)b
3 14.1(100)a  12.7(100)a 10.6(100)b 4.7(100)c

LSD(0.05) 1.2 1.3 1.3 22
Thiobencarb 2,100 0 8.4( 86)c 3.6( 27)b 12.4(109)a 8.4(104)a
1 11.4(125)b 5.0( 37)a 11.4( 85)a 7.2( 66)ab
2 14.9(134)a 4.4( 34)ab 11.7(100)a 8.5( 99)a
3 14.1(100)a 4.2( 33)ab 11.2(106)a 5.6(119)b

LSD(0.05) 1.2 1.0 1.5 22
Thiobencarb 4,200 0 7.2( 74)c 4.4( 33)a 11.7(103)a 9.0(111)a
1 11.9(13Db 3.5( 26)b 11.3( 84)a 7.9( 72)ab
2 14.8(133)a 3.2( 25)b 10.6( 91)a 7.3( 85)ab
3 15.8(112)a 3.5( 28)b 11.0(104)a 5.8(123)b

LSD(0.05) 1.1 0.7 L5 31

Total LSD(0.05) 1.1 1.9 1.4 2.4

Figures in parentheses are % of control.

Means within a column followed by the same letter are not significantly different at the 0.05 probability

level using Fisher’s LSD test.
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Table 2. Shoot and root fresh weight of rice and barnyardgrass(BARN) as affected by different seeding
depths and application rates under dry-direct seeding condition at 10 days after thiobencarb

application.
Treatment Shoot fresh weight Root fresh weight
Herbicide(Dose) Seeding depth RICE BARN. RICE BARN.
(g ai/ha) (cm) (cm)

Control 0 0 0.27(100)b 0.24(100)d 0.38(100)a 0.11(100)b
1 0.17(100)d 0.35(100)a 0.35(100)¢ 0.14(100)a
2 0.25(100)c 0.33(100)b 0.37(100)ab 0.14(100)a
3 0.28(100)a 0.29(100)c 0.36(100)bc 0.10(100)b

LSD(0.05) 0.01 0.02 0.02 0.02
Thiobencarb 2,100 0 0.21( 78)d 0.09( 38)b 0.40(105)c 0.07( 64)b
1 0.23(135)c 0.13( 37)a 0.47(134)b 0.10( 7D)a
2 0.34(136)a 0.13{ 39)a 0.44(119)b 0.07( 5OHb
3 0.30(107)b 0.09¢ 31)b 0.56(156)a 0.03( 30)c

LSD(0.05) 0.01 0.0 0.02 0.01
Thiobencarb 4,200 0 0.18( 67)d 0.11( 46)a 0.45(118)d 0.06( 55)a
1 0.27(159)c 0.08( 23)c 0.50(143)b 0.04( 29)b
2 0.35(140)a 0.07( 21)c 0.55(149)a 0.04( 29)c
3 0.33(118)b 0.10( 34)b 0.47(131)c 0.05( 50)b

LSD(0.05) 0.02 0.01 0.01 0.01

Total LSD(0.05) - 0.01 0.01 0.01 0.01

Figures in parentheses are % of control.
Means within a column followed by the same letter are not significantly different at the 0.05 probability
level using Fisher’s LSD test.
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Table 3. Leaf morphological characteristics of rice and barnyardgrass(BARN) as affected by different

seeding depths and application raies under dry-direct seeding condition at

thiobencarb application.

10 days after

Treatment 1st leaf 2nd leaf Ist leaf Leaf
length length sheath length stage
Herbicide(Dose) Seeding
depth RICE BARN. RICE BARN. RICE BARN. RICE BARN
(g aifha) (cm) (cm)
Control 0 0 l.4c 3.0a 5.5¢ 8.8a 2.8¢c 2.9a 24a 2.3b
1 1.9b 2.6a 6.0c 7.9a 3.1c 2.4b 20b 3.0a
2 2.1b 2.6a 7.3b 8.1a 3.8b 2.6ab 20b 3.0a
3 3.1a 2.6a 8.7a 8.6a 5.4a 2.4b 20b 3.0a
LSD(0.05) 04 04 1.1 14 0.3 0.4 0.2 0.2
Thiobencarb 2,100 0 1.6¢ 2.5ab 5.0¢c 0.3b 244 0.6a 25a 1.1b
1 2.6b 3.0a 7.5b 0.9a 3.8¢c 0.7a 20b 2.0a
2 2.5b 1.8b 9.6a 1.2a 4.4b 0.7a 2.1ab 2.0a
3 3.0a 1.8b 9.2a l.1a 4.9a 0.6a 20b 1.8a
LSD(0.05) 04 0.8 1.0 0.5 0.4 0.3 0.3 0.3
Thiobencarb 4,200 0 1.2b 3.0a 3.7c 0.5ab 1.7¢ 0.8a 29 l4ab
1 2.5a 1.3b 7.8b 0.0c 4.2b 0.5a 20b 1.0b
2 2.5a 1.1b 10.0a  0.5ab 4.4b 0.5a 2.1b  l.4ab
3 2.6a 1.4b 10.6a 0.8a 5.4a 0.4a 20b 1.8a
LSD(0.05) 0.4 0.6 1.3 0.3 04 0.4 0.2 0.6
Total LSD(0.05) - 0.4 0.6 1.1 0.8 04 0.3 0.2 0.4

Means within a column followed by the same letter are not significantly different at the 0.05 probability

level using Fisher’s LSD test.

Table 4. Mesocotyl length of barnyardgrass as
affected by different seeding depths and
applicaiton rates at 10 days after thio-
bencarb applicaiton.

Seeding Application rate (g ai/ha)
depth(cm) 0 2,100 4,200
(cm)
0 0.3(100)d 0.4(133)c  0.3(100)d
1 1.0(100)c  1.5(150)b  0.8( 80)c
2 1.8(100)b 1.6( 89)b  1.5( 83)b
3 2.5(100)a 1.8( 72)a  1.9( 76)a
LSD(0.05) 0.2 0.2 0.2

Figures in parentheses are % of control.
Means within a column followed by the same
letter are not significantly different at the 0.05
probability level using Fisher’s LSD test.
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