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Improvement of Seedling Stand and
Lodging Prevention in Direct Seeded Rice
Yun Jin Oh and Chung Kon Kim*

ABSTRACT

The results of recent researches for improvement of seedling stand in direct seeded rice on the dry paddy in
Korea were summarized as the following . a variety to be cultivated should be chosen the characteristics of
high percentage germination under low temperature, shorter period of shoot emergence, and better growtp of
the mesocotyl and shoots. Meanwhile, there was 40% increase in seedling stand at the treatment of removal
of the seed awn under using the drill seeder. After seeding the rice seed covered with soil of 3cm depth was
better seedling emergence and also there was the hightest seedling emergence at the 70% of moisture content
of the soil. In addition, the application of the Release containing GA 10% enabled to increase the seedling
stand and furthermore it was effective under deep seeding depth. The optimum seeding date should be seeded
around May 10 when mean air temperature is above 12-13°C so that may establish more less 70% in seedling
stand. Based on an appropriate seedling stand of 150/m?, the optimum seeding rate was 5kg/10a. It was the
best in seeding method using drill seeder and the most desirable recommended seeding method was the drill
seeder in terms of seedling stand. In order to improve seedling stand water management was more effective
in canal irrigation and in drainage at 6hr after irrigation following by the seeding process.

On the other hand, for the increase of seedling stand under flooded condition a variety might have characters
being better germination at low concentration of dissolved oxygen and vertically deeper growing of the crown
root. Also, seedling stand was able to increase with the seed coating of CaQO, in the flooded soil. It was
possible to be seeded on the early part of May being mean air temperature of avove 10C and the optimum
seeding rate was 5kg/10a. For an effective water management water would be flooded up to 3cm depth for 2-3
weeks after seeding.

The rice plant grown under the direct seeded cultivation might be not so much strong in lodging resistance
compared to that grown under the transplanting and moreover direct seeded rice cultivation under flooded
condition would be more weak growth of the rice plant than that on dry paddy. Meanwhile, the lodging would
be affected by the seeding rate, the soil depth after seeding, and seeding method even in the same variety. In
particular, roots in the lodging pattern of direct seeded rice cultivation under flooded condition were largely
distributed on the soil surface so that resulted easily in the lodging. In general, the lodging resistance would
be greater as seeding rate and amount of N fertilizer application are lower and soil depth after seeding is
higher. Among the introduction of different seeding method the high ridged drill seeding method on dry paddy
soil resulted in the lowest in the lodging index and also it was lower in the drill seeding method than in the
scattering seeding method under flooded condition. In case of more than 150 seedlings per m? there was a
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severe lodging due to high lodging index at the 3rd and 4th internodes. The effective lodging prevention was

able to at the treatment of the Inabenfide at 45 days before heading and the Uniconazol at 15 days before

heading which caused the shortage by 10-15cm in culm length, Also, fertilizer management using split
application of nitrogen would be contributed the reduction of lodging at the rate of 20-30-20-20-10% (basal-5
th leaf stage-7th leaf stage-panicle initiation stage-heading stage) on the dry paddy soil.

Key words : seedling stand, lodging, direct seeded rice, drill seeder, Release, dissolved oxygen, CaQ,,

Inabenfide, and Uniconazol.
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Fig. 2. Relationship between soil temperature

and seedling stand® (Park '90)
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2) Seeding depth : 3cm
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Table 1. Effect of soil moisture on seedling emer-
gence in direct seeding (CES '92} .

Table 2. Varietal difference in the seedling emer-
gence (CES '91) .

Percentage of Period of
Soil moisture seedling seedling
(%) emergence emergnece
(Days)
40 16 9
60 73 7
80 70 7
100 56 8

Cultivar : Dongjinbyeo, Soil temperature : 20°C .
Measurement : at 8 days after seeding.
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Percentage Period of Coefficient

Cultivars of seedling seedling variance
emergnece days(Day)
Odaebyeo 70 18 3.9
Sobaegbyeo 54 18 3.0
Kwanagbyeo 60 15 4.0
Jinmibyeo 54 16 3.4
Janganbyeo 66 17 3.9
Hwaseongbyeo 69 18 3.8
Dacheongbyeo 74 16 4.6
Seomjinbyeo 89 15 5.9
Dongjinbyeo 49 16 3.1

Seeding depth : 6cm
Temperature (day/night) : 25/20C .
Measurement : at 30 days after seeding.

Table 3. Effect of removed awn of seed on seedling

emergence in drill seeding on dry paddy

soil (CES 91},
Percentage of

Seedling stand

Seed awn seedling emergence (No. m%
Removed 63 144(100"
Unremoved 23 6010 42

Cultivar . Hwaseongbyeo, Seeding rate : 6kg 10a.
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Table 4. Status of seedling emergence as affected by different seed regimes (Kim '92) .

Period of seedling

Seedling stand

Percentage of

Seed regime emergence L Seedling uniformity’
(No./m? seedling emergence (%)
(Days)
Intact seed 13 169 73 7
Disinfected seed 13 163 71 79
Soaked seed 12 152 66 68
Pregerminated seed 11 118 51 55
! Seedling uniformity was computed based on the coefficient of variation of seedling height.
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Table 5. Distribution of rice seed under different seeding methods(YCES *90)*.
, Percentage of seed distributicn 2
Seeding methods 0 12 2-3 3-4 45 > 5em
Tractor
» High ridged drill seeding 13 43 34 10 0 0
» Flat drill seeding 10 42 37 11 0 0
Power tiller
- High ridged broadcasting 23 35 32 7 3 0
+ Flat broadcasting 4 23 30 25 12 6

! Cultivar : Plagongbyeo. Seeding date : May 25. 2

. from the soil surface.
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Table 6. Effect of different seeding depths and temperature on seedling emergence and mesocotyl length of

rice plant in direct seeding(Lee '92)'.

Temp. (T Seeding depth Percentage of Period of seedling Mesocoty! length (mm)
{em) seedling ememrgence emergence (Day) Ist 2nd 3rd Total

1 99 11 0 0 0 0

3 91 14 1 0 0 1

2520 5 70 18 15 8 0 1
7 19 21 15 30 3 48

1 92 15 0 0 - 0

3 87 16 0 0 - 0

20 15 5 78 19 11 2 - 13
7 51 23 17 12 - 29

1 77 18 0 - - 0

3 68 19 0 - - 0

20.10 5 53 22 2 - - 2
7 37 24 3 - - 2

! Cultivar Hwaseongbyveo, Temperature . day night. Measurement : at 30days after seeding.
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Table 7. Effect of Release on seedling emergence and seedling growth of rice plant under different seeding

depths in direct seeding (CES '92) .

Seeding Days after seeding Pl'ant Leaf Length of Length of
depth Release 2 height age 1st leaf sheath mesocotyl
{cm) 6 8 1 1418 29 (cm) {cm) (cm)

1 Treated 19 91 92 92 92 92 16.9 2.9 3.5 0.1
Control 2 56 91 91 91 91 14.0 3.5 2.4 0
3 Treated 0 27 86 86 86 86 17.6 2.9 3.9 0.2
Control 0 2 79 83 83 83 14.2 3.4 2.6 0
5 Treated 0 0 57 71 81 83 2.8 4.9 0.2
Control 0 0 24 39 72 79 3.0 3.7 0.1
7 Treated 0 0 0 11 49 53 11.3 2.4 4.8 0.3
Control 0 0 0 2 27 41 9.3 2.4 3.9 0.1

Concentration . 200ppm. Seed treatment : spraying before seeding.
Temperature (day/night) during seed treatment : 25/15C .
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Table 8. Change in seedling emergence of rice plant under different seeding dates in direct seeding on dry

paddy field (CES '91).

Period of seedling emergence(Day)

Percentage of seedling emergence

Cultivars Apr.10 Apr.25 May 10 May 25 Jun.i0 Apr.10 Apr.25 May 10 May 25 Jun.10
Odaebyeo 41 27 17 15 15 55.2 70.8 70.8 83.3 83.2
Hwaseongbyeo 38 25 17 14 14 62.5 80.7 80.7 97.3 97.4
Dongjinbyeo 47 27 17 15 15 46.7 55.5 55.5 91.0 91.0
Mean 42 26 17 15 15 54.8 69.0 69.0 90.8 90.5
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Table 9. Change in seedling emergence of rice plant under the various seeding methods in direct seeding on

dry paddy field (CES "90) .

Seeding method Emerged date

Percentage of Seedling

of seedling seedling emergence stand(No./m?
Drill seeding May 20 63 144
y tractor
Drill seeding
by power tiller May 20 67 152
Tractor rotaring May 19 47 107

after broadcasting

Cultivar | Hwaseongyeo, Seeding date . May 8, Seeding rate . 6kg 10a.
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Table 10. The change of seedling emergence as affected by the water management and different seeding
methods in direct seeded rice on dry paddy field (Kim '91) .

Percentage Period of Seedling
Water management Seeding methods of seedling seedling stand
emergence emergence (Days) (No./m?
Drill seeding 72.3 22 186
Irrigation after Power tiller rotary 62.1 22 160
seedling stand after seeding
Tractor rotary 63.3 22 163
after seeding
High ridged 65.8 22 169
broadcasting
Drilling seeding 89.5 9 230
Irrigation and Cultivator rotary 74.5 9 230
drainage after after seeding
seeding Tractor rotary 74.8 9 192
after seeding
High ridged 73.9 9 190
broadcasting

Cultivar . Tamjinbyeo, Seeding date : May 1. Seeding rate : 8kg/10a.
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Table 11. Effect of growth regulators on lodging characteristics of rice plant in direct seeding on dry paddy

field (HCES '91) .

Time of culm length Breaking weight L. Field
Growth regulators application (cm)gt (g) E™ Lodging index lodging (0-9)
Inabenfide G 45 DBH 7 448 228 0
Uniconazol G 15 DBH 77 436 229 1
Prohexadine-Ca F 7 DBH 72 384 237 0
Control - 90 312 364 5

Cultivar : Dongjinbyeo, Seeding date : May 1. Seeding rate : 6kg/10a, DBH : Day before heading.
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Table 12. Infulence of different seeding rates on lodging characteristics and internode elongation of rice plant

by drill seeding in dry paddy field (CES ’90) .

Seeding rate  Culm length Length of internode

Breaking weight

Lodging index  Field lodging

(kg/10a) (cm) N3 (cm) N4 (cm) (g) (0-9
3 79 11.6 7.4 762 141 0
6 80 12.2 7.6 742 145 2
9 83 12.2 8.2 653 154 4

Cultivar : Hwaseongbyeo, Seeding date : May 8.

Table 13. Change in lodging index of rice plant under different seeding method in dry paddy field (YCES"90) .

Seeding methods Culm length (cm)

Breaking weight (g)

Lodging index Field lodging (0-9)

Drill seeding 77 539
Broadcasting 74 498

135 0
139 0

Cultivar : Donghaebyeo, Seeding date : May 1, Seeding rate : 6kg/10a.
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Fig. 6. Relationship between the seeding rate and
the lodging index in various seeding
methods. (Kim "92) .
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Seeding date : May 25
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Fig. 7 Relationship between the seedling stand and
the lodging index. (Kim '92).
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g2 zol@oh.

Ak MER7 2 TREEER P 45
29 % 158 ok Relo AL EEBEH
£ty o} Ao, +FEER el %15%%
39 0-5cm7Folel ERENF-Fo EBEFET
4% 2 £l 51.6%Xtd Y53 “L°‘°1+ 6
cmiel ol EEE £Hfte] ¥HER/UA ¥
Sfltde] ¥&8 45 A, olv ERBHE

eyl Y S ol AR AxHe]
ot Ay #KY BREUEE) BE $
H7l geg 44 A

g o] BAZ FERSWHEA @& AR
EWirE v & 160 Zo] HE-7EE -4ME
RHA- R & & 50-20-20-10% = 4E 5 HE3)H
= Aol @fkiggrt Jh3 wekTh v o] K
EHEs BIRER7T & 2R glon JggEol
e SWHER EHE—S%@#%%&-%%R&%
- fERel] & & 20-30-20-20-10% 2 5 srHEst
E Aoz o HEKike IkBMA LS o} #
thiggr WA s R Heg AL,

5) F3g

HEIEREE EkUE Bk e A%
WETE ARE E 187 o] BRES HRHKT

-210-



Table 14. Infulence of nitrogen level on the characteristics of lodging in rice plant grown under different
cultural methods(CES '91) .

Cultural Nitrogen level Field lodging HCGY Rate of HCG? No. of internode
practices {(kg/10a) (0-9) {cm) (%) at aerial part
5 0 37.9 45.0 3.6
Hand 10 0 39.5 44.9 3.6
transplant 15 0 39.3 44.1 3.8
-ing 20 1 45.5 45.4 3.9
Mean 0 40.6 44.9 3.7
Direct 5 0 33.4 44.8 3.5
seeding 10 0 36.3 45.3 3.5
15 0 37.7 45.8 3.5
20 1 40.6 46.1 3.8
Mean 0 37.0 45.5 3.6

Y HCG : Height of central gravity, ? Cultivar . Dongjinbyeo, Seeding date : May 15
(A) : [HCG/ {Culm length+panicle length) ] X100, Seeding rate : 6kg/10a.

Table 15. Different distribution of the rice root at heading stage under various nitrogen levels in direct seeding
on dry paddy field (CES '91)

Culture Nitrogen level Root weight Root distribution (%)

practices (kg/10a) (g/Mono.) 0~-bcm 6-10cm 11-15¢cm 16-20cm 21-25cm

Hand 5 1.95 53.3 27.7 11.5 5.4 2.1

transplant 10 2.14 51.8 28.0 11.0 6.8 204

-ing 15 2.77 51.0 26.2 12.7 6.5 3.6

20 2.86 50.4 30.0 11.5 4.8 3.3

Mean 2.43 51.6 28.0 11.7 5.9 2.8

Direct 5 1.47 62.8 23.2 10.2 2.2 1.6

seeding 10 1.77 62.3 23.9 9.5 2.3 2.0

15 2.40 62.1 21.9 8.5 5.8 1.7

20 2.54 58.5 22.8 11.0 5.4 2.3

Mean 2.05 61.4 23.0 9.8 3.9 1.9

Cultivar . Dongjinbyeo, Seeding date : May 15, Seeding rate : 6kg/10a.

Table 16. Effect of split application of nitrogen on the lodging of rice plant in direct seeding on dry paddy field

(Park, '90) .
Split application of nitrogen (%)
Basal 5th leaf 7th leaf Panicle Heading Lodging Field Yield
stage stage initiaiton stage index lodging (kg/10a
stage

20 Uniform application 104 5 490
20 30 20 20 10 95 3 507
40 10 20 20 10 99 3 449
50 0 20 20 10 91 3 455

Y uniform application implies that the amount of nitrogen for top dressing was applied every 10day intervals
with the same rate of nitrogen up to the heading stage.

Cultivar : Palogongbyeo, Seeding date : May 8, Seeding rate : 8kg/10a,

Amount of nitrogen application : 16kg/10a.
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Table 17. Effect of water management on the lodging characeristics of rice plant in direct seeding on dry

paddy field(HCES "91),

Center of Breaking

Water Culm Internode length Culm Lodging Field

management length N3 (cm) N4 {cm) gravity weight thickness index lodging
(cm) (cm) 3} {mm) 0-9

Continuous 87.3 12.8 10.9 46.3 379 0.63 313 9
flooding
Drainage after
20 DAF 84.0 12.6 11.2 45.1 378 0.68 291 5
Drainage after
20 and 30 DAF 83.6 12.9 10.3 45.0 406 0.68 259 1
Drainage after 80.7 12.0 10.0 4.6 419 0.69 244 0

20, 30 and 40 DAF

Cultivar . Dongjinbyeo. Seeding date | May 1, Seeding rate . 8kg/10a

Seeding method . High ridged drill seeding,
Drainage period : 3 days, DAF  Days after flooding
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Table 18. Effect of calcium peroxide on the seedling emergence of rice plant under different temperature

condition (Park ’86) .

Percentage of seedling emergence Period of seedling emergnece (Days)

Cultivars Ca0, 29/21C 17/17 12/12 29/21°C 17/17 12/12
Gayabyeo Treated 78.9 25.7 13.3 6.3 8.4 9.5
Control 67.8 - - 7.2 - -
] Treated 88.2 90.0 42.3 6.3 8.3 9.3
Chucheongbyeo Control 78.2 86.7 - 6.6 8.5 -

Aol 29/21°Coll A ezl FEFS ¥l A
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Table 19. Varietal differences on seedling emer-
gence and seedling stand of the rice plant
as affected by CaO, seed coating and
different seeding depth in rice (Park
’86) .

Seeding depth (cm)
Cultivars 1 2 3

A B A B A B
Cheonmabyeo 78 63 63 58 18 18
Sangpungbyeo 20 18 28 28 3 3
Gihobyeo 63 55 43 43 3 3
Namyangbyeo 70 63 53 53 3 3
Seomjinbyeo 33 25 15 13 3 0
Akibare 65 63 3 35 8 8
Nagdongbyeo 60 58 35 35 8 8
Dongjinbyeo 65 55 23 2 0 0

A ! Percentage of seedling emergence
B : Seedling stand (No/m?)
Temperature : 17°C
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Table 20. Effect of temperature on seedling emergence of different varieties in direct seeding on submerged

paddy field (CES "91).

Period of seedlin

g

Percentage of Plant height

Cultivars emergence (Days) seedling emergence after 20DAS (cm?
20/10C  20/15  25/20 20/10°C 20/15 25/20 20/10°C 20/15 25.20
Early Kumobyeo 7 5 3 98 92 78 7.2 8.8 11.7
maturing Sobaegbyeo 7 5 3 90 95 80 8.1 9.5 13.3
Odaebyeo 7 5 4 98 93 78 7.7 9.4 11.9
Intermediate Hwaseongbyeo 7 5 4 97 94 88 6.9 8.4 11.9
maturing Jinmibyeo 7 5 3 99 99 90 6.9 8.5 11.6
Janganbyeo 8 5 3 88 94 88 6.9 7.8 12.8
Late Seomjinbyeo 7 6 3 90 96 90 7.3 7.7 13.0
maturing Daecheongbyeo 7 6 4 95 93 95 7.6 9.2 14.5
Dongjinbyeo 8 5 4 87 93 80 6.7 8.7 12.2

DAS ' Days after seeding, Temperature : day/night’C}. Seeding date : June 7.

Table 21. Change in the seedling emergence of rice cultivar under various seeding dates in direct seeding on

submerged paddy field (CES "91) .

Period of sedling

Percentage of

Seedling stand

Cultivars emergence(Days) seedling emergence (No./m?
May May May June May May May June May May May June
1 11 21 1 1 11 21 1 1 11 21 1
Odaebyeo 7 7 6 5 78 78 68 64 156 156 136 128
Jinmibyeo 6 6 5 5 71 72 65 64 142 144 130 126
Hwaseongbyeo 7 6 6 5 79 77 72 72 158 1547 144 144

Seeding rate : 5kg/10a.
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Table 22. Change in seedling emergence of rice plant under various seeding rates in direct seeding on

submerged paddy field (CES '89) .

Seeding rate Emerged Percentage of Seedling stand
(kg/10a) date seedling emergence (No./m?
3 May 7 77 92
5 May 7 79 158
7 May 7 75 210

Cultivar : Hwaseongbyeo, Seeding date : May 1.
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Table 23. Differences in seedling emergence in association with direct seeding methods on submerged paddy

field (Park '89).

Palgongbyeo Gayabyeo
Period of Percentage of  Seedling Period of Percentage of Seedling
Seeding methods seedling healthy stand seedling healthy stand
emergence seedling emergnece sedling
(Days) (No./m? (Day) (No./m?)
Broadcasting 4 56 169 4 39 178
Drill seeding 22 34 103 21 41 124

Table 24. Difference in seeding depth and seedling emergence as affected by different seeding method in direct
seeding on submerged paddy field (CES ’92) .

Seeding methods Seeding depth

Period of seedling

Percentage of Seedling stand

(mm) emergence (Day) seedling emergnece (No./m?)
Drill seeding 7 9 37 73
after drainage
Broadcastl'ng 1 7 51 101
after drainage
Br(?adcastxng 9 8 48 96
with sprayer
Broadcasting
under flooding 0 7 » e
Broadcasting 0 7 49 98

with uneven rotary

Cultivar : Ilpumbyeo, Seeding date : May 4, Seeding rate : Skg/10a
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Fig. 10. Effect of different times of Uniconazole

application on the internode elongation of

rice plant (Choi '91) .

Cultivar . Palgongbyeo,

Seeding date . April 20

Seeding method : Drill seeding

Seeding rate . 6kg/10a
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Table 25. Effect of uniconazole on lodging characteristics of rice plant(Choi 1991) *.

Time of Thickness of Culm Wt.of basic Breaking

application culm wall  diamenter culm weight Moment Lodging index
{mm) (mm) (g) (g

Just after seeding

2g,a.i./10a ? 0.81 3.56 1.96 648 722 111

1.2g,a.i/10a 0.81 3.62 1.87 634 667 106

Tillering stage 0.84 3.70 1.83 688 771 107

50 days befroe 0.73 3.39 1.83 614 671 110

heading

30 days before 0.79 3.61 1.94 659 778 112

heading ’

Untreated control 0.76 3.42 1.68 596 813 139

' Cultivar . Palgongbyeo, Seeding date : April 22, 2 Amount of application.

Seeding method : Dill seeding, Seeding rate : 6kg/10a
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Table 26. Effect of growth regulators on lodging characteristics of rice plant in direct seeding on submerged

paddy field (CES '90, YCES '91) *.

a)
Growth Time of Clum length Internode length (cm) Field Lodging
regulator application (cm) N 3 N 4 (0-9)
PP 333: 20 DBH 84 15.1 10.8 6
15 DBH 86 13.4 11.9 7
Control 89 17.5 12.0 9

! cultivar : Hwaseongbyeo, ? Concentraion : 25 ppm, Seeding date ' May 1, Pregeminated seed

b)
Growth Culm length Internode length(cm) Breaking weight Lodging index Field lodging
regulator {cm) N3 N 4 (g (0-9)
Inabenfide 76 14 - 10 353 170 5

(GA)
Prohexadine 78 14 13 422 133 4
calcium (1WP)
Control 86 15 14 313 277 8

Cultivar : Palgongbyeo, Seeding date . May 17, Seeding rate : 6kg/10a
Amount of application : Inabenfide (120g a.i./10a), Prohexadine(lg a.i./10a), Time of application : 30 days

before heading
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Fig. 11. Differences of the field lodging in rice
plant under different various and seeding

date in direct seeding on submerged paddy
field (CES '91) .
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Table 27. Change in lodging characteristics of rice plant under different seeding dates in direct seeding on
submerged paddy field (YCES "91) .

. Culm length Internode length Breaking weight Moment Lodging index
Seeding date (cm) Ni(cm) N5 (cm) (@
May 15 78 12 5 383 820 217
June 1 73 11 3 444 805 181
June 15 67 7 2 477 683 148

Cultivar : Palgongbyeo, Seeding rate : 6kg/10a

Table 28. Change in lodging characteristics of rice gbe}, wela] W@} AR A o]Ead Hike ojx

palnt as affected by the number of seed- = o o 9 f
ling stand in direct seeding on submerged 5 mitteld il 5 £ 0% mAR

paddy field(YCES '90) . 4[0] ik 2ol SRS EAl WK
Seedling stand Lodging index  Field lodging 2.2 g7y
(No./m? N3(cm) N4icm) (0-9) 4) E3g

87 % 93 0 e A HEMS) Fol ksl RS
- e : 8l Lehol MEATD HE WES LKA
122 121 113 1 = Zo] AAeln o #% FKEHE, MHErEH
140 124 115 2 BEASl kel ®eld £HS A Hz %o
144 128 120 4 o FNE EEHRWAA HBHEZ Slefor ¢
160 46 135 6 4
200 45 133 6

BHE% EKEE BREEE ¥4 £ 3373

Cultivar : Palgongbyeo, Seeding date : May 10

Table 29. Infulence of different seeding methods on lodging characteristics of rice plant in direct seeding on
submerged paddy field (YCES '90) .

Culm length Breaking weight Moment Lodging index Field lodging

Seeding method

{cm) (g) (0-9)
Drill seeding 81 534 801 150 1
broadcasting 90 392 817 206 5

Cultivar : Palgongbyeo, Seeding date : May 16, Seeding rate : 6kg/10a

Table 30. Effect of nitrogen levels on the characteristics of lodging of rice plant in direct seeding on submer-
ged paddy field (CES '91).

Nitrogen  Breaking Lodging Field Ht.of Rate of No.of internode

Cultural level weight index lodging  center HCG(A) at aerial part
practices gravity
(kg.10a) (g 10-9) (cm) (%)
Hand 5 639 126 0 37.9 45.0 3.6
transplanting 10 663 142 0 39.5 4.9 3.6
15 579 159 0 39.3 4.1 3.8
20 553 203 1 45.5 45.4 3.9
Mean 609 158 0 40.6 44.9 3.7
5 615 120 2 36.2 45.3 5.2
Direct seeding 10 620 121 4 39.5 47.1 5.1
15 588 170 7 42.2 47.7 5.6
20 525 197 8 44.5 47.6 5.5
Mean 587 152 5 40.6 46.9 5.4

Cultivar : Hwaseongbyeo, Transplanting date : May 25, Seeding date : May 2
HCG : Ht. of center gravity, (A} : [HCG' culm length— panicle length® ] X 100
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Table 31. Different root distribution of rice plant at heading stage under various nitrogen levels in direct

seeding on submerged paddy field (CES '91) .

c Nitrogen Root Root distribution (%"

ultural ) .

practices Lk?le(%a\ Lg“;llgrlx](t), ) 0-5cm 6-10cm 11-15cm 16-20cm 21-25cm

Hand 5 1.95 53.3 27.7 11.5 5.4 2.1

transplanting 10 2.14 51.8 28.0 11.0 6.8 2.4
15 2.77 51.0 26.2 12.7 6.5 3.6
20 2.86 30.4 30.0 11.5 4.8 3.3
5 2.31 62.9 21.4 8.7 4.5 2.5

Direct 10 2.59 67.6 18.4 9.5 2.5 2.0

seeding 15 3.24 66.4 14.8 11.7 5.7 1.4
20 3.68 64.0 19.5 9.8 4.6 2.1

Cultivar . Hwaseongbyeo. Transplanting date . May 25.

Seeding date . May 2

Table 32. Effect of split application of nirtogen on the lodging of rice plant in direct seeding on submerged

paddy field (CES "91).

Split application of nitrogen (%" Internode length Breaking Lodging Field Yield
3rd 5th N3 N4 weight  index lodging
Basal leaf leaf PIS HS (em (cm) g (0-9) (kg l0a’
stage stage
50 0 50 0 0 10.4 8.1 441 190 0 429
40 0 30 . 30 0 10.8 8.9 382 221 0 520
30 20 20 20 10 10.0 7.4 419 215 0 493
Cultivar : Hwaseongbyeo, Seeding date | May 1. Seeding rate : 5kg.'10a
PIS : Panicle initiation stage, HS . Heading stage
Table 33. Effect of water management on the lodg-
ing of rice plant in direct seding on subm- 1. 4% WX B4

erged paddy field (HCES '91) .

Breaking Lodging Field

Water management  weight(g) index lodging
(0-9)
Drainage after seeding 512 184 0
Drainage at 5DAS 494 183 0
Drainage at 10DAS 467 169 0
Drainage at 15DAS 369 178 1
Continuous flooding 385 182 3

Cultivar : Gyeahwabyeo, Seeding date : May 10
DAS : Days after seeding
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