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Varietal Difference in Lodging-related Characteristics in Rice

Dong Seog Song*, Yong Jae Kim*, June Taeg Lim*, Jin Ho Kim* and Sheong Chun Lee*

ABSTRACT : This experiment was to evaluate the growth characteristics of lodging resistance
cultivated at sandbed in rice varieties, Five varieties were used in this studies. The leaf area,
leaf dry weight, culm dry weight and total dry weight of cultivated rice seedling at sandbed
showed the maximal values at heading stage, but decreased according to growth development.

The number of newly developed roots of rice seedlings cultivated at sand pot were the most at
the 30 days seedling stage, but those were decreasing at 40 to 45 days seedling stage. Che-
ongmyungbyeo and Dongjinbyeo showed the most vigor in newly developed roots.

The bending moment at breaking of rice internodes were the largest at the 4th node, but
decreased at the top internodes. Cheongmyungbyeo and Dongjinbyeo were proved lodging resist-
ant varieties by the bending moment. The weight of culm base was positively correlated with
bending moment at breaking of rice culm, but lodging index was negatively corrélated weight of

culm base and root dry weight, respectively.

Key words : Sandbed, Lodging resistance, Bending moment, Lodging index, Root dry weight.
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Table 1. Varietal differences of lodging de-
gree in the paddy field

Degree of lodging (0~9)!/

Variety

1990 1991
Daecheongbyeo 7.0 a2/ 7.2a
Palgongbyeo © 38b 7.0 ab
Hawseongbyeo 40b 54c¢
Cheongmyungbyeo 1.8¢c 3.5de
Dongjinbyeo 1.5 cd 4.2d
Mean 3.6 5.5

1/: Degree of lodging : 0 to 9 (9 : complete lodg-
ing)

2/ Duncan’s multiple range test at 5% level

* Seeding date : May 10
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Table 2. Changes in leaf area with different days after transplanting in sandbed

Leaf area (cm? /plant)

LSD
Date Daecheong- Palgong- Hwaseong- Cheongmyung- Dongjin- (0.05)
byeo byeo byeo byeo byeo ’
July 10( 4) 25.02 37.10 35.54 38.74 40.05 3.83
July 17 ( 5) 56.87 74.44 76.32 100.52 102.42 13.52
July 24 ( 6) 103.40 126.17 107.79 126.27 127.45 15.47
Juy 31 (7) 134.99 157.94 147.50 173.40 165.40 18.30
Aug. 6(8) 206.05 192.07 179.19 248.10 225.10 22.62
Aug., 13(9) 227.74 244.85 199.99 274.79 260.22 24.34
Aug. 20 (10) 268.60 278.65 243.35 305.59 307.65 33.25
Aug. 27 (11) 212.39 216.44 191.74 240.05 255.90 37.39
Mean 154.38 165.96 147.68 188.43 185.52

(

)

: Weeks after transplanting
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Table 3. Changes in leaf dry weight with different days after transplanting in sandbed

Leaf dry weight(g /plant)

LSD
Date Daecheong- Palgong- Hwaseong- Cheongmyung- Dongjin- (0.05)
byeo byeo byeo byeo byeo ’
July 10 ( 4) 0.23 0.22 0.18 0.15 0.24 0.051
July 17 (5) 0.49 0.45 0.39 0.42 0.45 0.063
July 24 (6) 0.63 0.62 0.50 0.63 0.68 0.072
July 31(7) 1.47 1.50 1.43 1.55 1.53 0.078
Aug. 6(8) 1.75 1.70 1.67 1.78 1.80 0.084
Aug. 13(9) 2.12 2.22 2.06 2.19 2.23 0.125
Aug. 20 (10) 2.71 2.85 2.62 2.95 2.99 0.226
Aug. 27 (11) 2.15 2.30 1.99 2.30 2.35 0.097
Mean 1.44 1.48 1.36 1.50 1.53
() : Weeks after transplanting
Table 4. Changes in culm dry weight with different days after transplanting in sandbed
Culm dry weight(g /plant)
LSD
Date Daecheong- Palgong- Hwaseong- Cheongmyung- Dongjin- (0.05)
byeo byeo byeo byeo byeo '
July 10 ( 4) 0.36 0.42 0.33 0.37 0.41 0.047
Juy 17 (5) 0.51 0.59 0.54 0.58 0.62 0.054
July 24 ( 6) 0.73 0.81 0.69 0.83 0.85 0.061
July 31(7) 1.43 1.59 1.48 1.63 1.64 0.077
Aug. 6(8) 2.58 2.63 2.44 2.30 2.56 0.144
Aug. 13(9) 3.33 3.42 3.31 3.21 3.46 0.169
Aug. 20 (10) 4,52 4.71 4.35 4.27 4.69 0.183
Aug. 27 (11) 4.01 417 3.84 3.95 4.35 0.171
Mean 2.18 2.29 2.12 2.14 2.32 0.113
() : Weeks after transplanting
Table 5. Changes in root dry weight with different days after transplanting in sandbed
Root dry weight(g /plant)
- LSD
Date Daecheong- Palgong- Hwaseong- Cheongmyung- Dongjin- (0.05)
byeo byeo byeo byeo byeo
July 10( 4) 0.24 0.25 0.23 0.26 0.28 0.021
July 17 ( 5) 0.40 0.41 0.38 0.39 0.43 0.025
July 24 ( 6) 0.61 0.60 0.65 0.66 0.69 0.039
Juy 31(7) 0.93 1.01 1.04 1.12 1.23 0.073
Aug. 6 ( 8) 1.32 1.37 1.32 1.47 1.42 0.102
Aug. 13(9) 1.67 1.77 1.65 1.82 1.87 0.135
Aug. 20 (10) 1.94 1.96 1.89 2.07 2.03 0.146
Aug. 27 (11) 1.75 1.78 1.73 1.89 1.86 0.087
Mean 1.11 1.14 1.11 1.21 1.23 0.079

() : Weeks after transplanting
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Table 6. Changes in total dry matter with different days after transplanting in sandbed

Total dry matter(g /plant)

Date Daecheong- Palgong- Hwaseong- Cheongmyung- Dongjin- I_(I)?)S?
byeo byeo byeo byeo byeo
Juy 10( 4) 0.83 0.89 0.74 0.78 0.93 0.134
July 7(5) 1.40 1.45 1.32 1.36 1.50 0.157
July 24 (6) 1.97 2.03 1.84 2.12 1.99 0.166
Juy 31(7) 3.83 4.10 3.95 3.65 4.40 0.224
Aug. 6(38) 4.95 5.70 5.43 5.55 5.78 0.235
Aug. 13(9) 7.12 7.41 7.02 7.22 7.56 0.278
Aug. 20 (10) 9.17 9.52 8.86 9.29 9.69 0.365
Aug. 27 (11) 7.91 8.25 7.56 8.14 8.56 0.253
Mean 4.65 4.92 4.59 4,76 5.05

(o

: Weeks after transplanting
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Table 7. Varietal differences in newly developed roots of cut-root rice seedling transplanted in

sand pot
Seedli day)?/

Variety eedling age (day) Mean

20 25 35 40 45

Number of newly developed roots
Daecheongbyeo 4.4 ab?’ 4.2b 4.7 ab 45b 3.7ab 31b 4.12
Palgongbyeo 34b 3.8¢c 34c 3.2¢c 2.7 bc 3.33
Hawseongbyeo 4.2 ab 43b 4.0 bc 3.4 be 2.7 bc 3.83
Cheongmyungbyeo 47a 4.7 ab 4.7 ab 4.8 ab 3.8ab 39a 4.43
Dongjinbyeo 4.7a 4.9a 51a 3.9a 3.8a 4.45
Mean 4.3 4.4 44 3.6 3.5
Length of the longest root (cm)
Daecheongbyeo 4.1 ab 5.3 ab 3.6 bc 4.0 ab 34b 4.25
Palgongbyeo 3.4b 4.8b 3.5bc 34c 34b 3.82
Hawseongbyeo 4.2 ab 3.7¢ 3.9b 3.8 bc 3.9ab 4.08
Cheongmyungbyeo 4.2 ab 5.5 ab 5.7 ab 4.2b 4.1 ab 4.0 ab 4.54
Dongjinbyeo 4.4a 5.7a 49a 43a 4.2a 4.90
Mean 4.1 5.0 4.0 3.9 3.8
Length of roots measured by Newman’s method (cm)
Daecheongbyeo 10.2 b 10.3 bc 92b 12.6 ab 8.2b 6.7 ab 9.53
Palgongbyeo 7.8¢ 12.1b 8.8 bc 9.1b 6.1c 6.6 ab 9.13
Hawseongbyeo 10.1b 95¢c 12.5 ab 7.5 be 57b 8.83
Cheongmyung 10.6 ab 14.7 a 10.4 ab 13.7 ab 9.5ab 6.7 ab 10.93
Dongjinbyeo 11.2a 14.5 ab 131a 13.9a 9.9a 8.7a 11.55
Mean 10.0 12.2 9.8 8.2 6.9
Root dry matter (g)
Daecheongbyeo 0.051 ¢ 0.056 ¢ 0.084 b 0.066 b 0.059 bc 0.048 b 0.061
Palgongbyeo 0.054 bc 0.074 ab 0.088 ab 0.061 b 0.063 b 0.034 ¢ 0.062
Hawseongbyeo 0.052 be 0.056 ¢ 0.076 ¢ 0.056 ¢ 0.047 ¢ 0.034 c 0.054
Cheongmyung 0.058 b 0.075 ab 0.90 ab 0.073 ab 0.070 ab 0.057 ab 0.071
Dongjinbyeo 0.065 a 0.077 a 0.104 a 0.081 a 0.074 a 0.059 a 0.079
Mean 0.056 0.068 0.084 0.067 0.063 0.046
1/ : Days after seeding.
2/ : Duncan’s multiple range test at 5% level.
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Table 8. Physical properties of the basal internode(4th) from the panicle node of rice culm

Bending
- Lodging Top moment Section Bending
Variety index moment of the culm modulus stress
(g - cm) (g - cm) (mm?3) (g /mm?)
Daecheongbyeo 1.73 a'/ 1405 ¢ 812 ¢ 16.3 b 498 d
Palgongbyeo 1.67 ab 1633 ab 978 b 18.4 a 532 cd
Hwaseongbyeo 1.70 ab 1727 a 1016 ab 16.9b 602 ¢
Cheongmyungbyeo 1.33 ¢ 1490 be 1120 a 13.5¢ 830 ab
Dongjinbyeo 1.30 ¢ 1551 ab 1193 a 13.1c 911 a
Mean 1.55 1561 1024 15.6 675
1/: Duncan’s multiple range test at 5% level,
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Fig. 6. Relationship between root dry matter
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tivars in sandbed.
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