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Lodging Related Traits and Yield of Rice as Affected by
Time of Paclobutrazol Application

Suk Soon Lee* and Tae Joo Kim*

ABSTRACT

An experiment was carried out to know the effects of paclobutrazol application time on the lodging
related traits and vield of a rice variety, Seomjinbyeo, at two nitrogen levels. Paclobutrazol 3kg i0a of
0.6 G was applied 43. 33, 23. and 13 days before heading (DB and lodging related traits were
observed 14, 20. 20, and 40 days after heading (DAY,

Earlier applications of paclobutrazol reduced the length of lower internodes and later applications
reduced the upper internodes. Culm length tended to decrease as time of paclobutrazot application
delaved. Although lodging was not occurred in all plots, lodging index of paclobutrazol treated plots was
lower than that of control and increased with maturity. Fresh weight of shoot increased up to 30 DAH and
then decreased. Both fresh weight and breaking strength did not show consistent tendency with time of
paclobutrazol application and observation. Direct effect of shoot fresh weight contributing to lodging
index decreased with maturity, but that of breaking strength and culm length was similar during the
ripening stages. Direct effect contributing to lodging index was greater in the order of breaking strength
culm length, and fresh weight 40 DAH_ Starch content of culm hase decreased up to 20 DAH and then
increased up to 40 DAH. Cellulose content increased up to 20 DAH, but hemicellulose and lignin did not
change significantly during the ripening stages. Starch, cellulose, hemicellulose, and lignin contents of
culm base did not correlated with breaking strength and time of paclobutrazol application did not show
consistent results. Paclobutrazol applied 13 DBH did not reduce yield of rice, but the earlier applications
reduced yield due to a reduced number of spikelets per panicle.
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Table 1. Length of internodes affected by the time of paclobutrazol application at two nitrogen levels.

Nitrogen Paclobutrazol Length of internodes (cm)
(kg/10a) application
(DBH)Y N-0 N-1 N-2 N-3 N-4
Control 34.4 a¥ 20.8 a 11.1 be 5.6b 2.1b
43 31.9b 19.2 b 13.9 a 6.6 a 20b
12 33 31.5b 19.4 b 12.0b 49b 1.4b
23 31.2 b 18.7 b 10.3 ¢ 53b 2.1b
13 32.0b 18.4 b 11.4 b 6.7 a 29a
Control 3.8a 22.1 a 13.8 b 7.5 a 3.2 ab
43 34.1 a 21.7 a 12.8 be 6.1b 1.7d
18 33 31.0b i9.4b 15.5 a 58b 2.4 be
23 31.3b 18.8 b 12.8 be 58b 2.7 be
13 31.3b 17.3 ¢ ‘124 ¢ 7.3 a 3.5a

1/ : Days before heading.

2/ . Means within a column in a given N level followed by the same letter are not significantly different
at the 5% level by Duncan’s New Multiple Range Test (DNMRT).
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Fig. 1. Changes in fresh weight of tillers,
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lodging index at different time of
paclobutrazo! application and two nitro-
gen levels.
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Table 2. Correlation coefficients between lodging related traits and lodging index and path-coefficients of

the lodging related traits to lodging index at different ripening stages.

Correlation coefficients

Path—coefficients to

Z}jsnzivgiion with lodging index lodging index
(DAH) 1/ Fresh Breaking Culm Fresh Breaking Culm
- weight strength length weight strength length
10 0.407 -0.269 0.657 %2/ 0.714 -0.403 0.651
20 0.269 -0.616+3/  0.690 0.633 -0.726 0.385
30 0,287 -0.629+ 0.444 0.535 -0.781 0.433
40 0.713% ~0.749 % 0.650 % 0.352 -0.665 0.475
1/ Days after heading.
2/ ; Significant at the 5% level.
3/ . Significant at the 10% level.
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Table 3. Correlation coefficients of dry weight,

starch,
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cellulose, hemicellulose or lignin content with

breaking strength of culm base at different ripening stages.

Time of Culm

observation base Starch Cellulose Hemicellulose Lignin

(DAH) 1/ weight
10 -0.400 (1.049 0.314 -0.512 0.332
20 -0.315 0.142 -0.716 %2/ 0.437 0.377
30 0.390 -0.306 0.221 .269 0.184
40 0.082 -0.106 -0.456 0.132 -(.656 *

1/ . Days after heading.

2/ . Significant at the 5% level.

Table 4. Yiled and yield components of rice affected by the time of paclobutrazol application at two

nitrogen levels,

Paclobutrazol  Culm No. of No. of Ripened 1000- Yield in
Nitrogen application length panicles spikelets grains grain brown
(kg/10a) (DBH) 1/ (cm) per hill per (%) weight rice
panicle (8) (kg/10a)
Control 81.2 a2/ 15.2 a 86.7 a 82.0 a 24.6 ab 503 ab
43 77.2 b 15.8 a 77.0 d 82.5a 25.1 a 488 bc
12 33 77.2 b 16.5 a 71.6 e 80.3 ab 24.6 ab 474 ¢
23 74.9 bc 12.7b 91.7 ab 80.2 ab 24.1 ab 475 ¢
13 73.6 C 14.7 a 94.6 ab 77.3 ab 24.1 ab 512 abc
Control 82.2 a 15.5 a 96.3 a 67.6 22.5 ¢ 545 a
43 81.2 a 16.7 a 84.8 ¢ 76.3 ab 24.0 ab 520 ab
18 33 77.3 b 14.8 a 84.6 ¢ 76.9 ab 24.0 ab 522 ab
23 79.8 a 16.5 a 87.0 cd 73.8 be 23.4 be 523 ab
13 77.0 b 16.4 a 91.5 b 66.8 ¢ 22.2 ¢ 543 a

1/ . Days before heading.
2/ . Means within a column followed by the same letter are not significantly different by DNMRT.
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