(##fE3k (Korean J., Crop Sci.) 41(2) : 131~138(1996)}

PEFRERIRIR TIERCIROl (HE IR A X WAEMLT}
B{e} mje| Hi3Fo| O|X|= Het

ojgser - AES* - HaEAW

Effects of Soil Crusting and Hardening during Drying
after Artificial Rainfall on Seedling Emergence of
Rice and Barnyardgrass

Byun Woo Lee, Yong Woong Kwon and Eul Jae Myung

ABSTRACT : Soil crusting and hardening as a result of drying after rainfall were examined in
relation to seedling emergence by employing five rice varieties(Italiconaverneco, Dadazo, and
Galsaekggarakshare, Dongjinbyeo and Sumjinbyeo) and two barnyardgrass species(E. crus-galli
var. oryzicola and E. crus-galli var. praticola). Sandy loam, loam, and silty loam soils were used.
The artificial rainfall of 0, 20 and 40mm were applied after sowing and covering with 4cm soil.
Air temperature and solar radiation averaged over 9 days after seeding was 31.3C and
16.9M]J /m?, respectively. Soil strength increased rapidly by drying after artificial rainfall, being
greater in soils with greater amount of clay and artificial rainfall. Soil crust was formed on the
surface with artificial rainfall in all soils tested. However, soil crust was exfoliated in silty loam
and loam soil, and lifted as seedlings emerge. Seedling emergence of rice varieties was decreased
by rainfall treatments, Sumjinbyeo and Dongjinbyeo showed much poorer seedling emergence es-
pecially in sandy loam soil than the other varieties. Poor seedling emergence of these varieties
might have been caused by delayed seedling emergence which had made them expose to greater
soil strength, Seedling emergence of barnyardgrasses showed no differences among soil textures
and rainfall treatments, because they emerged rapidly before soil crusting and hardening were
proceeded enough to hamper seedling emergence. Seedling emergence of Sumjinbyeo and
Dongjinbyeo decreased with increasing soil strength averaged over 3 days to 5 days after seed-
ing, being lowered to 80% at soil strength of 1.0kg /cm? and to 50% at 1.7kg /cm?. Emergence
speed of barnyardgrasses was faster than rice varieties, and E. crus-galli var. oryzicola than E.
crus-galli var, praticola. Italiconaverneco and Dadazo showed faster emergence in rice varieties.
Galsaekggarakshare showed slower emergence speed than these two varieties with similar seed-
ling emergence percentage. The greater and faster elongations of mesocotyl and incomplete leaf
in rice, and of mesocotyl in barnyardgrass were the characteristics responsible for higher seed-
ling emergence rate in the environment examined.,
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Fig. 1. Temporal changes in air and soil tem-
perature at 0.5 and 4cm depth.
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Table 1. Temporal changes in soil strength as affected by soil texture and artificial rainfall

(unit : kg /cm?)

Soil Rainfall Days after seeding
texture (mm) 2 4 5 6 9
Sandy 0 0.28 0.13 0.16 0.11 0.15 0.18
loam 20 1.60 2.03 3.23 1.42 1.36 1.08
40 1.17 1.94 3.30 2.29 317 8.15
Loam 0 0.08 0.04 0.22 0.01 0.08 0.36
20 1.09 1.21 2.07 0.70 1.06 1.12
40 1.08 1.06 1.41 1.00 1.04 1.61
Silty 0 0.13 0.11 0.12 0.13 0.17 0.36
loam 20 0.73 0.46 0.61 0.47 0.58 0.64
40 1.24 0.65 1.01 0.85 0.63 1.00
LSD .05 Soil 0.089* 0.138* 0.598™ 0.283* 0.266** 0.807*
Rain 0.224* 0.174* 0.330* 0.219* 0.322* 0.866™

** . Significant at 0.05 and 0.01 probability levels, respectively.
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Table 2. Seedling emergence rate(%) of rice and

artificial rainfall at 9 days after seeding
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barnyardgrass as affected by soil texture and

Soil Rainfall Rice Barnyardgrass
texture (mm) Itali. Galsae. Dadajo Sumjin  Dongjin prati. oryzi.
Sandy 0 93.3 93.4 93.3 88.9 95.5 55.6 55.6
loam 20 83.3 77.8 60.0 16.7 35.5 62.2 60.0
40 90.0 88.9 90.0 23.3 23.3 75.5 76.7
Loam 0 97.8 100.0 97.8 96.7 95.6 60.0 74.5
20 87.8 82.2 90.0 65.6 8l.1 54.5 60.0
40 94.4 85.5 92.2 67.8 61.1 53.3 67.8
Silty 0 98.9 97.8 96.7 97.8 97.8 55.6 73.3
loam 20 94.5 72.2 96.7 80.0 85.6 53.3 56.7
40 92.2 81.1 100.0 91.1 88.9 52.2 68.9
LSD.05 Soil ns ns ns 12.4* 9.64* ns ns
Rain 4.76™ 4.2% 4.2 6.66™ 9.85* ns ns
% [tali : Italiconaverneco, Galsae : Galsaekggarakshare,
prati : Echinochloa crus-galli var praticola,
oryzi : Echinochloa crus-galli var oryzicola.

ns : non significant, ** :

significant at 0.05 and 0.01 probability levels, respectively.
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Table 3. Average emergence time as affected by soil texture and artificial rainfall in rice and

barnyardgrass (unit : day)

Soil Rainfall Rice Barnyardgrass
texture (mm) Itali, Galsae, Dadajo  Sumjin  Dongjin prati. oryzi,
Sandy 0 4.01 4,99 3.94 4.53 4,81 3.25 3.04
loam 20 4.01 5.34 4.27 5.08 5.92 3.19 3.01
40 3.18 4.69 3.48 4,93 5.47 3.12 2.95

Loam 0 3.81 4.63 3.99 4.52 4.51 3.42 3.11
20 4.10 5.07 4.24 5.40 5.23 3.61 3.32

40 3.72 4.69 3.73 4.87 4.99 3.13 2.80

Silty 0 3.56 4.52 3.75 4.14 4.17 3.16 2.97
loam 20 3.56 5.15 3.87 5.89 4.96 3.26 2.97
40 3.57 4.76 3.69 5.35 4.84 3.44 2.97

LSD.05 Soil ns 0.162* 0.090™ ns ns ns ns
Rain 0.193* 0.303* 0.225" 0.542* 0.645* ns 0.195*

% The abbreviations are the same as in Table 2.
ns : non significant, **
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Fig. 3. Relationship between percent emer

gence and soil strength averaged over
3 days to 6 days after seeding.
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Table 4. Growth characteristics of plumule in rice and barnyardgrass at 9 days after seeding

(unit : mm)

Growth Rice Barnyardgrass

characteristics Itali. Galsae. Dadajo Sumjin Dongjin prati, oryz.
Coleoptile L. (C) 35.9 28.2 32.5 26.1 30.2 4.9 6.8
Mesocotyl L. (M) 3.2 10.4 3.6 0.0 0.0 34.2 374
1st int. L. (1st) 0.06 0.96 0.04 0.0 0.03 0.0 0.0
2nd int. L. (2nd) 14.7 4.1 14.2 8.0 8.7 0.0 0.0
Inc. leaf L. (1) 40.5 29.9 36.7 28.8 28.9 18.2 25.3
C-+M 39.2 38.6 36.2 26.1 30.2 39.1 4.1
M+1st+I 43.8 41.3 40.3 28.8 29.2 52.4 62.6

% The abbreviations are the same as in Table 2.

L : length, int : internode, Inc : Incomplete

3% Data are the mean values of soil texture and rainfall treatment plots,
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Fig. 5. Plumule elongation characteristics of
rice and barnyardgrass, Data were
averaged over the treatments of soil
texture and artificial rainfall.
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