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Effects of Plant Growth Retardants on the Growth and
Characters Related with Lodging in Rice
Kang, C.K., G.H. Ryuand K. H. Lee

ABSTRACT

This study was conducted to investigate the effect of plant growth retardants on the growth and characters
related with lodging in rice. The results are summarized as follows. Plant height which is closely related to
lodging was significantly inhibited by the application of inabenfide, paclobutrazol, and uniconazole. Among
the tested application times, inabenfide, paclobutrazol, and uniconazole were the most effective in inhibiting
plant height at 30, 20, 20 days before heading respectively. Inabenfide was markedly effective in reducing the
lower (4th) internode length, whereas paclobutrazol and uniconazole were more effective in reducing the upper
(3rd and 2nd) internode length. Internode wall of rice plant treated with chemicals was tended to be thickened
as compared with control. Heading date was not influenced by inabenfide, but paclobutrazol and unicon-
azole were inhibited 1 or 2 days in heading date as compared with control. Lodging index was the most reduced
when inabenfide was applied 30 days before heading with 160g ai whereas paclobutrazol and uniconazole were
applied 15 days before heading with 12, 1.2g ai per 10a, respectively. All the treatments inhibited the lodging
of rice but control was completely lodged. Yield treated with these chemicals was prevented by 10-12% of
vield decrease occurred by lodging. As a conclusion, inabenfide with 120 or 160g ai at 40 or 30 days before
heading. paclobutrazol with 12g ai at 15 days before heading, and uniconazole with 1.2g ai at 15 days before
heading appear to be the most practical application time and rate for preventing lodging in paddy rice.
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Table 1. Effect of plant growth retardants on the height in rice.

Application Plant height (cm)
rate(g ai) Inabenfide Paclobutrazol Uniconazole
50 40 30 20 15 10 20 15 10DBH*
0 94.8 - - - - - - - -
(100)
At 96.8 94.2 92.4 91.5 95.2 94.1 92.9 96.0 93.6
B 95.8 94.2 90.9 85.5 87.6 95.0 90.0 89.8 94.8
(101) (99) (96) (90) (92) (100) (95) (95) (100)
C 91.6 90.8 90.6 84.7 87.0 90.7 85.9 88.0 91.8

* DBH means days before heading.
** A, B, C means application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and
0.8, 1.2, 1.6g with uniconazole at 10a, respectively.
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Table 2. Effect of inabenfide on the length of each internode in rice.

Length of each internode (cm)

Chemical Application 1st 2nd 3rd 4th
time 0 120 0 120 0 120 0 120**
Inabenfide 50DBH* 30.4 28.4 19.6 20.1 11.8 13.5 8.4 7.8
4%G
40DBH 30.4 30.7 19.6 20.5 11.8 13.5 8.4 7.8
(100) (101) (100) (105) (100) (100) (100) (86)
30DBH 30.4 314 19.6 20.3 11.8 10.3 8.4 5.2

* DBH means days before heading.
** It represents application rate (g ai/10a) .

Table 3. Effect of paclobutrazol on the length of each internode in rice.

Length of each internode (cm)

i ication st 2nd 3rd 4th
Chemical Apptlilr‘r:lz:et 0 12 0 12 0 12 0 12**
Paclobutrazol 20DBH* 30.4 28.0 19.6 18.3 11.8 8.3 8.4 8.6
0.6%G
15DBH 30.4 26.9 19.6 16.0 11.8 7.2 8.4 9.1
(100) (88) (100) (82) (100) (61) (100) (108)
10DBH 30.4 28.0 19.6 15.8 11.8 11.4 8.4 8.6

* DBH means days before heading.
** It represents application rate(g ai/10a) .

Table 4. Effect of uniconazole on the length of each internode in rice.

Length of each internode (cm)

Chemical Application 1st 2nd 3rd 4th
time 0 1.2 0 1.2 0 1.2 0 1.2**
Uniconazole 20DBH* 30.4 29.8 19.6 17.1 11.8 7.9 8.4 8.4
0.04%G
15DBH 30.4 28.0 19.6 13.9 11.8 8.7 8.4 9.7
(100) (92) (100) (71 (100) (74) (100) (115)
10DBH 30.4 31.0 19.6 15.6 11.8 11.4 8.4 8.6

* DBH means days before heading.
** It represents application rate(g ai/l0a) .
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Table 5. Effect of plant growth retardants on the wall width of 3rd internode in rice.

Plant wall width(mm) of 3rd internode

Application Inabenfide Paclobutrazol Uniconazole
rate(g ai) 50 40 30 20 15 10 20 15 10DBH*
0 0.46 - - - - - - - -
(100)
A** 0.58 0.56 0.50 0.51 0.45 0.50 0.51 0.56 0.054
B 0.49 0.54 0.48 0.47 0.51 0.49 0.55 0.56 0.56
(107) 117 (104) (102) (111D (107 (120) (122) (122)
C 0.55 0.58 0.50 0.50 0.47 0.48 0.52 0.56 0.48

* DBH means days before heading.

**'A, B, C meand application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and
0.8, 1.2, 1.6g with uniconazole at 10a, respectively.

Table 6. Effect of plant growth retardants on the length from panicle node to flag leaf in rice.

Length from panicle node to flag leaf (cm)

Application Inabenfide Paclobutrazol Uniconazole
rate (g ai) 50 40 30 20 15 10 20 15 10DBH*
0 7.1 - - - - - - - -
(100)
A** 7.2 6.8 7.4 7.2 6.6 5.3 6.9 6.4 5.5
B 6.9 6.8 7.4 7.0 5.2 4.1 6.8 4.7 6.8
97 (96) (104) (99) (73) (58) (96) (66) (96)
C 6.5 7.1 7.6 6.4 5.2 4.1 5.0 5.7

* DBH means days before heading.

** A, B. C means application rate applide 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and
0.8, 1.2, 1.6g with uniconazole at 10a, respectively.



Table 7. Effect of the heading date as influenced by plant growth retardants in rice.
Heading date

Application Inabenfide Paclobutrazol Uniconazole

rate(g ai) 50 40 30 20 15 10 20 15 10 DBH*
0 Aug.20 - - - - - - - -
A** Aug.20 Aug.20 Aug.20 Aug.21 Aug.21 Aug.21 Aug.21 Aug.2l1 Aug.?l
B Aug.20 Aug.20 Aug.20 Aug.22 Aug.22 Aug.23 Aug.2l Aug.22 Aug.22
C Aug.20 Aug.20 Aug.20 Aug.22 Aug.23 Aug.23 Aug.22 Aug.23 Aug.23

* DBH means days before heading.
** A, B, C means application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and
0.8, 1.2, 1.6g with uniconazole at 10a, respectively.

Table 8. Effect on the breaking weight to the 3rd internode as influenced by plant growth retardants in rice.
Breaking weight to the 3rd internode

Application Inabenfide Paclobutrazol Uniconazole
rate(g ai) 50 40 30 20 15 10 20 15 10DBH*

0 94.7 - - - - - - - -
(100)

A** 103.7 111.7 122.7 163.7 164.6 173.6 168.3 177.7 151.0

B 119.3 112.3 144.3 151.7 167.3 153.7 168.0 187.7 166.7
(126) (119) (152) (160) (177) (162) (177) (198) (176)

C 129.5 131.0 171.3 136.3 132.6 153.6 150.0 187.0 167.7

* DBH means days before heading.
** A, B, C means application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and
0.8, 1.2, 1.6g with uniconazole at 10a, reapectively.

Table 9. Effect on the lodging index as influenced by plant growth retardants in rice.

Lodging index .
Application Inabenfide Paclobutrazol Uniconazole
rate(g ai) 50 40 30 20 15 10 20 15 10DBH*
0 138 - - - - - - - -
A** 119 117 109 80 83 79 87 96 91
B 116 116 81 77 68 83 94 71 93
C 97 102 71 79 82 79 71 62 84

* DBH means days before heading.
** A, B, C means application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and
0.8, 1.2, 1.6g with uniconazole at 10a, respectively.
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Table 10. Effect on the degree of lodging as inﬂuencéd by plant growth retardants under rice field condition.

Degree of lodging at rice field

Application Inabenfide Paclobutrazol Uniconazole
rate(g ai) 50 40 30 20 15 10 20 15 10DBH*
0 5' -8 - - - —- - - - -
A** 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0

* DBH means days before heading.

** A, B, Cmeans application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and

0.8, 1.2, 1.6g with uniconazole at 10a, respectively.

*** 5 means rice is completely lodged.

Table 11. Effect on the yield as influences by plant growth retardants in rice.

Hulled rice wt. (kg/10a)

Application Inabenfide Paclobutrazol Uniconazole
rate(g ai) 50 40 30 20 15 10 20 15 10DBH*
0 494.3 - - - - - - - -
(100) .
A** 583.0 556.8 550.3 586.1 573.0 573.1 571.9 553.0 564.2
B 547.7 552.7 549.2 550.9 552.6 545.3 555.4 548.3 154.8
(111) (112) (111) (111 (112) (110) (112) (111) (110)
C 539.0 543.6 549.5 545.5 542.5 528.0 523.5 540.5 549.6

* DBH means days before heading.

** A, B, C means application rate applied 80, 120, 160g with inabenfide, 6, 12, 18g with paclobutrazol and

0.8, 1.2, 1.6g with uniconazole at 10a, respectively.
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