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ABSTRACT

The objective of this paper was to examine the response of rice seedling emergence and early growth under
the different temperature (day/night, 29/21°C, 17/17°C, 12/12°C) and the different seeding depth (1 cm,
2 cm, 3 cm). The trial was carried out in the phytotron and field in the Crop Experiment Station, Suwon,
Korea in 1985.

Calcium peroxidecoated seeds were very effctive in promoting seedling emergence, seedling establishment
and eary growth of rice. Coated seeds were more effective in low temperature condition (17/17°C, 12/12°C)
than in high temperature (29/21°C) at the phytotron trial, The deeper the seeding depth, the less the emergence
and seedling establishment, and the available seeding depth was 1 c¢m in the direct seeding under the flooded
soil. In the field trial (seeding date, May 1) the results for the emergence and seedling establishment were
similar to those in the phytotron trial. Available cultivars for the direct seeding cultivation under the flooded
soil were Cheonmabyeo, Namyangbyeo, Kihobyeo, Akibare, Nakdongbyeo and Dongjinbyeo in Japonica
type, and Taebaegbyeo, Samgangbyeo and Gayabyeo in Indica x Jponica type. Coefficients of variation to the
emergence and seedling establishment between rice cultivars were very high. Therefore, in the direct seeding
cultivation under the submerged paddy, choice of rice cultivars and improved technique for direct seeding

will be more necessary.
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Table 1. Emergence ratio, average days of germination and germination coefficient as
affected by with and without CaO2 seed coating under different temperature in rice

(grown at 8days from seeding).

Emergence ratio
(%)

Average days. of Emergence coefficient

Cultivar  Seed treat. emergence (%)
29/21°C 17/17 12/12 29/21°C 17/17 12/12 29/21°C 17/17 12/12
With 789 25.7 13.3 6.3 8.4 9.5 12.5 3.1 1.4
Gayabyeo Without 57.8 - - 7.2 - - 8.1 - -
Mean 68.3 - - 6.7 - - 10.3 - -
With 77.8 86.7 42.3 6.3 8.3 9.3 12.5 10.4 45
Akibare Without 82.2 90.0 - 6.6 8.5 - 12.5 10.5 -
Mean 80.0 88.4 - 6.5 8.4 - 125 - 105 -
Ave. for With 78.3 6.3 12.3
seed treat.  Without 70.0 6.9 10.3
LSD .05 Cultivar NS .3 NS
seed treat. 7.4 .15 1.2

With : With CaO; seed coating
Without : Without CaQO; seed coating
NS : Non - Significance

40 — With CaO: seed coating

30F —-- With CaO: seed coating
20+
10

12/12°C

1 X 1 |

Emergence ratio (%)

S0}
40+
30+
20
101

29/21°C

J I |
3 4 5 6 7 8 9 10 11

Days after seeding

Fig. 1. Daily emergence ratio as affected by
with and without CaO» seed coating
nnder different temoerature in rice.
(@, O ; Gayabyeo, A, A ; Akibare)

ol zrgres Ml o B MAFEA AR7 A
EH 3k

HIFREE 29/21°CAl A AR £2Rc gde
b BF RERMAdE Sk AREE 2o BKRE

b EEEy A et S EER
MEERE BESACL

T% BE HEFRe 2 1Mt o] BEAY
S5 B mEFsAe mEARIT =d3dln ¥
EEY et Py e 29/21CA A BERES
WEEEEA It 1B, KEWE 17/1TCTA 1
A A= #sch =23 A% &8 HFERE HKrEL
B R et FFAAAN CaO: BFHKE ¥
B AT ERT Aer HETEAn

TrhEE RERES RE HFEAY HEE
2| oY 28 2ok BE BEINE BEEES =
ol 48 RE HHFRE Bnsigoen 4zt 3
BT ks 12/12°CT A MffH = 140°C Uk
o] HojoF mEpflc] BIHoM KHEH:  150°C
Pk, 17/1TCAAE MBHE 180°C, HKHEHE
195°C, 29/21CY @ £ 214°C. HKEHE
220°Cal Zeoz et HHAES REREH
BREEA =2 difm RKEe] MEsidc. =3 #
HEFEES 50% Lol HiFEE HEE nR 29/
21Cal A= 125~150°C, 17/17°CellA& 136~
153°C olgl vk

v AR LAE g sk 8] BT o
e R RES W £E2 & 2449 2
ERL nEE ZR= oy WRE 2T B
T #HREZ g st @FsA BAREA2

—206 —



Table 2. The growth of seedlings as affected by with and without CaQ2 seed coating in rice
(grown under 29/21°C, 20 - day- old seedlings).

) Plant  Coleoptile No.of No.of Day matter wt.(mg/100 seedlings)
Cultivar Seed treat. height length leaves  root
(cm) (cm) per plant per plant Top Root  Total T/R

With 17.5 2.6 2.9 4.5 838 310 1,148 2.70
Gayabyeo  Without 8.9 2.3 2.0 3.5 383 206 589 1.86
Mean 13.2 2.5 2.5 4.0 610 258 868 2.28
With 16.0 2.4 3.0 5.0 782 387 1,169 2.02
Akibare Without 13.1 2.5 2.8 4.9 602 304 906 1.98
Mean 14.5 2.5 2.9 50 692 346 1,038 2.00
Ave. for With 16.8 2.5 3.0 48 810 349 1,159 2.36
Seed treat. Without 11.0 2.4 2.4 4.2 492 255 748 1.92
LSD .05 Cultivar 1.9 NS NS NS NS NS NS NS
Seed treat. .6 NS 19 NS 62 86 131 NS

With : With CaO: seed coating
Without : CaO2 seed coating
NS : Non - Significance

Table 3. Varietal differences on the emergence (A) and seedling establishment (B) of the
rice seed as affected by CaO;: seed coating and different seeding depth in rice
(under 17°C). unit : %

Seeding depth (cm)

Cultivar 1 2 3
A B A/B A B A/B A B A/B
Taebaegbyeo 25 15 60 18 13 72 5 5 100
Indica X Gayabyeo 25 15 60 13 13 100 3 3 100
Japonica Samgangbyeo 15 13 87 15 13 87 0 0 0
Pungsanbyeo 8 3 38 5 5 100 0 0 0
Nampungbyeo 28 18 64 8 5 63 3 3 3
Daeseongbyeo 55 40 73 68 53 78 3 3 100
Odaebyeo 33 33 100 38 35 92 3 3 100
Sobaegbyeo 38 28 74 30 25 83 10 8 80
Cheonmabyeo 78 63 81 63 58 92 18 18 100
Daecheongbyeo 15 15 100 23 20 87 8 8 100
Gwangmyeongbyeo 45 35 78 48 40 83 18 18 100
Sangpungbyeo 20 18 90 28 28 100 3 3 100
Japonica  Gihobyeo 63 55 37 43 43 100 3 3 100
Namyangbyeo 70 63 90 53 53 100 3 3 100
Seonambyeo 45 45 100 25 25 100 3 3 100
Daechangbyeo 53 48 91 33 33 100 10 8 80
Seomjinbyeo 33 25 76 15 13 87 3 0 0
Akibare 65 63 97 68 68 100 8 8 100
Nakdongbyeo 60 58 97 35 35 100 8 8 100
Dongjinbyeo 65 55 85 23 23 100 0 0 0
Ave. 420 354 8l4 326 30.1 91.2 5.6 53 73.2
C.V. (%) 484 544 196 57.7 58.7 11.8 909 96.5 57.8

A emergence, B : seedling establishment
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1. Taebaegbyeo (Ix J) 11. Gwangmeongbyeo (J)
2. Gayabyeo (Ix]J) 12. Sangpungbyeo (J)

3. Samgangbyeo (Ix]J) 13. Gihobyeo(J)

4. Pungsanbyeo (I xJ)  14. Namyangbyeo (J)
5. Nampungbyeo (I X]J) 15. Seonambyeo (J)
6. Daeseongbyeo (]) 16. Daechangbyeo (J)

7. Odaebyeo (J) 17. Seomjinbyeo (J)
8. Sobaegbyeo (J) 18. Akibare (J)
9. Cheonmabyeo () 19. Nakdongbyeo (J)

10. Daecheongbyeo (J) 20. Dongjinbyeo (J)
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Table 4. Days in the beginning emergence
of rice seed as affected by with
and without CaQO: seed coating
under different seeding depths in
rice (grown under 30/27°C).

Seeding depth(cm)

Cultivar Seed treat. 1 2 3
With 3 3 3

Gayabyeo Without 5 9 9
With 3 3 3

Tacbacgbyeo  wihowt 6 9 -
Daeseongbyeo With 3 3 3
eby Without 5 7 9

. With 3 3 4
Akibare Without 5 7 -

With ! With CaO: seed coating
Without : Without CaQO2 seed coating

F X REEE HE % 3858 HMHEES MAME
st o MEHEELE lem ZoldAd: 2~3H, 2
em oA AE 4~6H, 3ecm HolME 60 A

= Eoj@ltch

W BEAK WE BT MKk EEES 4EHK
e AET BRc £ 5 2ok

BELS REME ERE dolov BEEE M=
FES £87 9 lem 2o HEES 2em 2
olntt Fu EHE MERM, FEM AERT ER
gtk PERe HE BE 2T SEN, #EEE
B AR 287 o] REdzk iy 2 KW
o Wdtel o] FHux, #HE Aot 2cemd
E7F 1cm [Bell ®]8ke] HEFSIA LAS

wER wHEL REM, #E EElde A8
R ERZ oo REL RERM, BE FEMA
FHEL ERE B WD ARE > kAN Hem
Zi FEEEMNE 249 lemBE7 2cmBERTE 8
AERQo REN #FE FEME= MEMERY K
Fob BE=h v BEHEA Slelde &
i, #EM FEel fldx T/REL SREMI
B FRY EEE vdoy HE detde FE
T ERI dAdrh

HEll. ESGEA hEF U TF0 REM
b3
B % WEFEA e BREHES 23 59 Zol F
BREL 17.3°C, 13 &iE RiE> 226°C, Fi
BERE-2 12°Celgdrh

—209 —



Table 5. The growth of seedlings as affected by with CaQO: coating under different seeding
depth in rice (grown under 30/27°C, 25-day-old seedlings)

Seeding  Plant  No.of Mesocotyl Dry matter wt.(g/100 seedlings)
Cultivar depth height  leaves length
(cm) (cm) per plant (cm) Top Root Total T/ R
1 22.8 4.2 2.17 4.035 1.653 5.688 2.43
Gayabyeo 2 20.3 4.0 2.77 2.836 1.688 4524 1.70
Ave 21.5 41 2.47 3.435 1.671 5.106 2.01
1 22.7 39 2.07 2.490 1.026 3.526 2.43
Taebaegbyeo 2 22.2 4.0 2.87 3125 1.372 4.497 2.31
Ave 22.5 4.0 2.47 2.812 1.199 4.011 2.317
1 234 4.4 1.70 2.998 1.969 4.968 1.54
Daeseongbyeo 2 20.6 4.0 2.40 2.340 1.090 3.430 213
Ave 22.0 4.2 2.05 2.669 1.530 4.199 1.84
Ave. for 1 22.9 41 1.98 3.178 1.550 4727 2.14
seeding depth 2 21.0 4.0 2.68  2.767 1.384 4151 2.05
LSD .05 Cultivar NS NS .34 NS .318 NS .38
’ Seeding depth  1.15 NS .39 NS .153 NS NS
NS : Non - si;nificance
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Table 7. Varietal differences on the emer-
gence and seedling establishment of
rice as affected by with and with-
out CaO: seed coating to the di-
rect seeding in the submerged paddy.

unit < %
With CaO;, Without
coating CaO:2 coating
Cultivar Seedl- Seedl-
Emer- ing es- Emer- 1ng es-
gence tablish- gence tablish-
ment ment
Taebaegbyeo  42.7 238 0.5 0.3
IX] Gayabyeo 56.9 425 33 1.1
rice Samgangbyeo 46.7 350 128 8.7
Pungsanbyeo  35.0 23.1 42 01
Cheonmabyeo 437 362 163 135
Daeseongbyeo 257 194 88 5.0
Japon- Gihobyeo 673 632 163 104
o, Namyangbyeo 329 234 240 179
Akibare 757 694 256 236
Nakdongbyeo 469 406 185 175
Ave. 474 377 130 9.8
CV. (%) 184 153 337 444
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Fig. 6. Relationship between emergence ratio at
phytotron trial and at field trial in rice
(IxJ :Indica X Japonica, J: Japonica).
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