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Lodging Mechanisms and Reducing Damage of Rice Plant
Moon Hee Lee, Yun Jin Oh, and Rae Kyeong Park*

ABSTRACT : Lodging of rice plant is the most important damage by unfavourable weather conditions in rice
cultivation. High levels of nitrogen application and growing of Japonica rice variety is one factor to increase
the lodging damage. Lodging of rice plant decreasing grain yield ; 34% at milky, 21% at dough, 20% at
yellow stage, decreasing grain quality, increasing greenrice, and increasing labor cost to harvest. To decrease
lodging damage, the lodging resistant varieties will be selected and cultural practices such as amount and time
of nitrogen application, planting density, water management, and disease and pest control methods have to
be study for the short and strong culm, and good rooting system. Also, application methods such amount and
time of plant growth regulators and new types of chemicals will be develop for the reducing lodging of rice
plant. To decrease the lodging damage in direct seeding cultivation, first identifying the differences of lodging
mechanisms between hand transplanting and direct seeding, second establish the suitable direct seeding
methods such as seedling establishement, fertilization, and water menagement.
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Fig. 1. Courses of Typhoon passed to Korea
peninsula.??

Table 1. Number of typhoon passed korea peninsula from 1904 to 1989.%%

Types of Number of typhoon Total
course */ June July August Sept . Oct. (Ratio)
I 3 6 16 7 2 34 (13.2)
II 2 20 29 7 1 59 (25.0)
1 5 16 25 20 1 67 (26.0)
v 3 12 16 27 1 60 (23.3)
\"% - 15 7 2 - 24 ( 9.0)
Other - 5 6 2 - 13 ( 5.0) R
Total 13 74 99 65 6 257
(Ratio) (5.0) (28.7) (38.5) (25.3) (2.3) (100)
*/ : same as Fig. 1.
Table 2. Damaged area of abnormal weather condition in different years.'” (unit : ha)
Year Total Drought Wind and Cold Otheres
flooding injury
1981 123, 900 7,030 116, 079 - 835
1982 96, 749 54, 225 34, 956 - 7,538
1983 49, 795 2,107 11,127 1,196 5, 365
1984 157, 757 5, 895 149, 883 - 5, 365
1985 113, 969 173 110, 700 - 2, 823
1986 155, 730 - 101, 628 - 54,102
1987 400, 282 - 398, 758 - 1,524
1988 32, 505 1, 022 18, 881 11,710 897
1989 107, 691 71 105, 421 - 2,200
1990 122,714 - 121, 204 - 1,510
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Table 3. Effect of typhoon on the flooding and lodging of rice.!?

Y Name of Area of damaged (ha)
ear -

typhoon Flooding Lodging Others
1984 Holly 76 11, 242 -
1985 Kit 803 488 -
1985 Lee 17,940 2,203 -
1985 Brenda 102 17, 000 -
1986 Nancy 46, 646 - 100
1986 Vera 10, 922 7,836 41, 828
1987 Thelma 85,209 - 3,261
1987 Dinah 12, 908 91, 030 819
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Fig. 2. Lodging mechanisms of rice plant.?
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Fig. 3. Effects of agronomic characteristics changes after heading on the lodging of rice plant.?

Table 4. Increasing ratio of plant weight after rain.'® (unit %)
Organ Dough stage Ripening stage
A B A B
Panicle 22 13 27 16
Stem 43 38 44 37
_______ Leafblade M B M T
Flag leaf 128 35 142 54
2nd leaf 113 43 122 58
3rd leaf 119 49 134 64
4th leaf _ 188 108 247 187
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Fig. 5. Relationship between strength of root and
weight of break strength of rice plant.?

Table 5. Lodging resistance of rice plant in different transplanting methods.'®

Transplanting Wt. of Break strength Wt. of break (g)
method bending (g.cm)
(g) Wind Rain
Hand transplanting 4.21 730 2.0 4.2
Direct seeding
Drill seeding 2.74 678 2.1 3.7
Broadcasting - 423 0.2 0.4

—- 387-



4.0pr

Degree of lodging
™ w «
o o =N
L4 LA T

a4
.
B

2.0 - = N +
26 28 30 32

Distribution angle of root
Fig. 6. Relationship between root angle and
degree of lodging.®

1ol BES BU4E 219 BAFEC] Hhshd
iEel HHRBIEE el R gles), fRel S f
mesh kRSl MR 2% 6ol 49} o] iR
o REAE Wed BREES Mot MH
2 e 9ok,

3. 8 B BHERE

B BREES KRR, SREET, KiEEE
BERS KT Fo2 Easte ol&el MY MIRA
¥ Bl Hof slov, =@k Bl BE B
e wetd 2A czr] A —fiyez
#Estrle e deok. A ARl s
SRSV SHEHA D BEY HMEER KEst
#iL3tr) =Eol JubhmEEel F48 ET=
HRIEMACl st SHAEKEEY T
oleozel #st HES WEML BES
ok, 53 #iERaA o #Ee o % #I3A
VEbE SR #BESIT Uk obeE HAfERkS
3o 2R Fokgrel Blel BES /HAS B
Bolx A BES Fob. Rl ARV &
Karel kel =lXe Ee Bk AEA
A 2A ch2oks ®iEshn gl

BREF ) w2 B BkESE E 6o B
H, FLBSAS] @Rl 34%, MBS 21%, EH
o] #lRo]l 20% = HiEHL BREIE B o
2 wS5S K& vjAe dge 2A ve
B, ol KRT B WRES A4 #
Hs 2 et

BRBRERSAA BHtE) WEL Bk

Table 6. Decreasing of grain yield affected by lodg-
ing at different stage of grain develop-
memt after heading.'®

Stage Milky Dough Yellow Normal
stage stage stage
o vonow
Rié)%r;ing ratio 47 61 70 82
Gr(f;‘/“lg‘(;gg) 7.2 189 189  19.0
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“Table 7. Decreasing ratio of grain yield affected by
degree of lodging.?

Degree of

lodging (%)

Yield decrease
ratio (%)

100 75 50 25

30 25 10 5
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Table 8. Effect of lodging stage on the rice grain quality.!® (unit : %)

Lodging stage Head Green Dead Notched
Trice rice Tice rice
Control 85.5 7.2 4.5 3.0
Milky stage 53.2 37.6 5.3 2.8
Dough stage 77.2 17.6 7.9 2.0
Yellow stage 82.4 3.5 11.5 2.6
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Table 9. Number of newly developed lodging rice varieties.

Crop maturity

Classification Early Medium Late Total
Resistance 13 7 22

Moderate 2 4 5 1
Susceptible 5 3 3 11
Total 20 14 10 44
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Table 10.

Varietal differences of root distribution of rice plant.

Method of Wt. of root in different soil depth (g/box)
seeding Variety

0-10 11-20 21-30 31-40 Total
Direct Daekwanbyeo 2.21 0.93 0.46 0.35 3.95
Seeding Daeseongbyeo 1.50 0.63 0.31 0.05 2.49
in dry Hwajinbyeo 1.55 0.53 0.23 0.05 2.36
soil Seohaebyeo 1.42 (.66 0.57 0.31 2.96
Namyangbyeo 2.05 0.78 0.36 0.14 3.64
Janganbyeo 1.67 0.78 0.36 0.14 2.95
Direct Daekwanbyeo 3.35 1.19 0.65 0.49 5.68
seeding Daeseongyeo 2.64 0.98 0.59 0.32 4.53
in wet Hwajinbyeo 2.38 1.03 0.63 0.34 4.38
soil Seohaebyeo 2.27 1.03 0.56 0.31 4.17
Namyangbyeo 2.30 0.69 0.40 0.24 3.63
Janganbyeo 1.99 0.69 0.32 0.14 3.14

Table 11. Effect of nitrogen levels on the lodging
rate of rice.

N. level(kg/10a)

Rate of lodging (%)

Variety 12 15 18 21
Gihobyeo 0 50 83 100
Daeseongbyeo 0 17 17 67

B Seomjinbyeo L 0 0 67 ) 100 B
Average 0 23 67 92
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Table 12. Effect of top dressing time on the lodging of rice plant.®
3rd internode
Top Lodging Moment
dressing index (g.cm) Break Length diameter Thickness
(DBH) strength {cm) {cm) of culm
(g) (mm)
35 156.9 847.8 594 12.7 4.4 0.59
30 136.2 831.0 655 10.2 4.7 0.63
25 120.8 872.8 818 9.3 4.4 0.71
20 101.4 870.9 819 9.4 4.6 0.70
15 124.9 834.7 733 10.1 4.3 0.67
10 120.2 836.4 724 10.2 4.4 0.69

* DBH : Days before heading
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Table 13. Effect of cultural practices of rice on the lodging.??

N. level Planting density Time of top Lodging
(N-P,05-K.0) (cm) dress (DBH) (0-9)

(kg/10a) 30x15 -35 6
30X15 -25 3

13-8-9  meeeeeeeeeeelee T T
27TX12 -35 8
) B 27X12 -25 3
30X15 -35 9
30X15 -25 9

18-11-13  ermeemememee e T
27%X12 -35 9
27%X12 -25 9

Table 14. Effect of growth retardant on the lodging of rice plants in a direct-seeding cultivation.!®

Classification Control CGR811
Degree of lodging 2.7 0.0
Length of N-0 39.0 26.9(94.6)
internode (cm) N-1 24.1 22.3(92.5)
N-2 21.7 20.1(92.6)

N-3 16.4 10.2(62.2)

N-4 7.3 2.4(32.9)

N-5 0.6 0.1017.7)

Culm length (cm) 108.6 96.7(89.0)
Panicle length (cm) 19.4 19.8(102.1)
Leaf blade length (cm) B-1 30.9 27.4(72.3)
B-2 45.1 38.7(85.8)

B-3 56.4 48.5(86.0)

Breaking loading (g) 1,530.6 1,520.0(99.3)
Plant hight (cm) 126.0 111.0(88.1)
Total weight (g/plant) 18.8 16.1(85.6)
Moment (cm.g) 2,370.0 1,780.0(75.1)
Lodging index 156.0 119.0(76.3)
Yield (t/ha) 4.2 5.0(119.0)
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