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Effect of Soil Temperatures on Seedling Emergence in
Direct Seeding on Dry Paddy

Chang Ho Soh, Jin Il Yun, Yeong Deok Rho, Moo Sung Kim and Shin Han Kwon

ABSTRACT : Soil temperatures at depths of 1~5cm are important to the germination and
emergence of dry seeded-rice. An automated weather station was used to monitor the hourly
weather parameters at Experiment Farm, Kyung Hee University from April 21 to May 30 in
1994. The data was analyzed to figure out the 24-hour temporal changes in air 1.5m above ground
and soil temperatures under ground of 0, 2.5, 5, 10 and 20cm. The fluctuations of soil tempera-
ture were greatest at the soil surface and decreased with increasing depth. Mean soil
temperatures at depth of 2.5cm were about 3°C higher than mean air temperatures during the
observation period. Although mean soil temperatures at depth of 2.5cm during 10 or 15 days
after April 21, May 1 and May 11 showed almost same temperatures, the distribution patterns of
temperature regime were different from each other. Rice cultivars, Hwasung, Seohae,
Nampung, IR60 and CR155, were seeded at de_pth of 2.5cm on April 21, May 1 and May 11, re-
spectively. The periods of seedling emergence(PSE) varied in accordance with cultivars and
seeding dates. PSE was correlated with accumulated daily mean air temperatures and
accumulated hours classified by temperature regimes,
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Fig. 1. Variation of soil water potential at depth of 4cm and rainfall (A), differences between
air and soil temperatures (B) and maximun and minimum temperatures of air and soil

profile (C).

Aste] Kima L 2.5 % 5.0cme] o Hu R

HALE2 e 2] 28 1.Colth RiEo) 7

— 582 —



2 9 HuLerE 12.7~27.1C, HALEE 1
6~18.1c <l Hl%}oq +# 2.5cme] B¢ Ha
LEE 17.7~48.3C, SEE 4.2~17.9C°]
NI +# 5.0cme B HILSEE 16.9~43.
2¢C, AALEE 7.2~18.2CE Ve iR &
&2 gimd Blsle 4~21C E2u) Blste] &

a2 7128 E‘r0~2 6T A= =AUt 53] 49

FiBo] dde] 13.2¢cH}2.1C

7 Fg¢ET 10T ol3te 283
REsl =9k s o] BEET Xtk 49 3he
B W7k A 22 199499 49 3k iy

Ega ARl

gsrod T3 tksrol ALY BEo 4zt

AT}, HiEe
ol osle] AgvE =t

=5 —‘L—b']—%k‘ Ua‘]—ﬂk k=4 1

&
ol 7hed & BrEie] A2

S o] sk, SMELE 2 AR

o= F, ik, 13

o O

sto] 70 TElojo} @ Ao AzHE),

X]—“—]ﬁ

cm%l 735
Ao

T 10d B=

\r

5/20°C 2
AE 13Y

Z444 10
, 20/10CoAA= 17
Asmua H e 17CoME 182,
22993 9. g 3F 3

Z=3}7]

=Q} =

ST =2 T M

E)

ok

=
L

2‘77]';(] AT B A #e il w2t
ot RO IBRERE 3
¥, 25/15C

4 A=

23 A A

10¢€ v 1547t mEr) i FHzoz o

o -
& A A

2L E AAlsle] & 10 ‘)rE]'LHOiD}
0d & 1593e) F
PR IBS 14.9~16.5C °] Qi1 o] £ 20cme)

1994\ 9 7%, &fE 5

B e w ot

o= YZFT A R LRH BT

H| 523k £Foldn), 3HH ik Z FE

i‘?é’ﬁol ZojA4E PHH 227} solg =, Eif
Z 1~5cm 2 & o) +¥E 2.5cm

G AT WK

94 W&z 18.2~19.7C, 5cme] 7

9= 17.2

~18.6CE Yehl KiEvt} 2.3~3.6C A% &

A et 9E F ) 220 A7

i“ﬁ FHFIEET ¢ 3CHE =
HEE %%&zi*«l #Es

J5t=u) AFHERE 13C HEAMES
5}04 o] M EE #Fshd HEF AFE
7 gevi sk, FHRiael 13cY

md

Az

&

2£ lo mlm
rlo 3k

Porr Ho &2 AN
>

b

it

o 2o NN o
1 lo

e
o

55/\1 ko)A

oz 3%
F= 10T

E

N9
©
g L

e 0. wsh e

= Azt ' W

3 159%ke] A

Uo| wold5E By

=7 ek

olske] &

EE

109 &<t 7.4C ©)3te] 2

>,
o
o
o
2
o
_(Ul_‘
ol
2

e i

L Ao ==

Al ¥ FA= 16T o] mERE ¥
o} 2 Zolo

74T 9] OH 18*] e

=7F B AR F
2 Ve ol). & 16149 il A
of M2}t & aol& Holx| gttt a1y #ifE &
1042F 10T olst7t A AHE B9 49 219

85417, 59 19-& 69417 a8l 3 549 114-&
35 49 2192 1214
7, 59 198 79413 28] 1 59 1192 55413t

2 Fel A4S

A7kl ZolE

S & 4 At} W 15¢ o] 2= A7
< IF F 104
122, 135 ® 148x)7to] Sl 159

222 F 249710 2 JERTH sy

A% 332

sow 77t

to] 7% 187,

OC o])\]-

o] A= HiEH whe) & xjo)E HolA 2

o}, ol e WESH=
35 (KR

Yol whg

| 2498

Table 1. Mean temperatures during 10 or 15 days after seeding date (DAS)

Ba2zrt Aegs F

7hs4el Fob

Seeding Air temp. Soil temp. (TC) at depth of
DAS
date () Surface 2.5cm 5.0cm 10cm 20cm
April 21 10 15.3£2.62 22.8+€4.22 19.2+3.63 18.0+£3.3¢ 16.8+3.14 15.4%2.92
15 15.2+£3.37 22.7£5.70 19.7+4.54 18.6+£4.11 17.6%3.77 16.5£3.52
May 1 10 15.9+£3.54 20.4%+6.23 19.6+4.44 18.6+4.05 17.843.63 17.1+3.21
15 16.1+3.02 19.9+5.27  19.4+3.97 1854346 17.7+3.04 16.9%2.63
May 11 10 14.9+2.36 17.9+2.29 18.2+£2.48 17.2+2.07 16.4+1.74 15.8+1.33
15 16.5+3.07 19.5£3.02 19.6+3.09 18.6+268 17.7+2.40 16.8+1.88
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Table 2. Accumulated hours of daily soil temperatures classified by temperature ranges at
depth of 2.5cm during 10 or 15 days after seeding date(DAS)

April 21" May 1 May 11
Temperature regimes ()

10? 15 10 15 10 15
below 7.4 18 26 13 13 17 17
7.5~ 9.9 24 31 19 19 18 18
10.0~12.4 43 64 37 47 20 20
12.5~14.9 33 52 36 59 37 56
15.0~17.4 27 52 42 86 59 68
17.5~19.9 20 35 25 42 23 52
20.0~24.9 34 42 31 43 36 67
above 25.0 41 58 37 51 30 02
Total 240 360 240 360 240 360

U Seeding date, 2 DAS
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Table 3. Period of seedling emergence, emergence rate and shoot length of rice seeds sown at

soil depth 2.5cm

Period of seedling

Emergence rateV

Shoot length?

Cultivar emergence (day) (%) (cm)

A? 21 M1 M 11 A2l M1 M 11 A2l M1 M 11
Hwasung 16 14 13 43.5 65.2 69.2 8.6 7.3 5.2
Seohae 16 14 12 72.7 82.4 80.0 9.1 6.8 6.0
Nampung 20 18 13 26.7 52.8 56.2 6.6 5.9 3.4
IR 60 20 21 14.5 21.8 36.7 49.3 6.9 6.3 4.6
CR 155 14 13 11.5 73.8 84.1 82.9 11.7 11.3 9.2
LSD s 2.2 1.7 1.6 8.7 6.4 7.6 2.1 1.5 1.8

I Emergence rate and shoot length were investigated on May 31.

2 Seeding date: A: April, M: May
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Table 4. Regression of the period of seedling emergence(Y) to the mean soil temperature and
the accumulated hours and the temperatures of soil temperatures at depth of 2.5cm

classified by temperature regimes

Temp. regimes{c, X)

Regression equation

Coefficient of determination

Mean soil temperature Y= 570+ 18.995X 0.994*
Accurmulated hours
below 10.0 Y = —28.49 + 6.527X 0.831~
below 12.4 Y = —65.87 + 10.472X 0.768™
below 12.5 Y = 50.48 + 13.954X 0.901*
below 15.0 Y = 49.14 + 10.820X 0.828™
below 17.5 Y= 1126+ 8.711X 0.947
below 20.0 Y= 887+ 6.527X 0.869™
Accumulated temperatures
below 12.5 Y = 1048.0 + 287.926X 0.917*
below 15.0 Y = 883.9 + 246.703X 0.908*
below 17.5 Y = 13.02 + 227.863X 0.954*
below 20.0 Y = 247.66 + 171.441X 0.895™
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