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Growth and Lodging of Paddy Rice as Affected by
Paclobutrazol Application under the Different
Level of Nitrogen Fertilizer
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ABSTRACT

This study was conducted to examine the possibility of complete lodging prevention, the growth and
yield of the paddy rice plant by paclobutrazol 0.6%G application at 15 days before heading under the several
levels (0, 5, 10, 15, 20, 25, 30, 35, 40, 45 kg/10a) of nitrogen fertilizer in 1986. ‘

Culm length was shortened 10-15% by paclobutrazol application. The shortened rate of internode was
very extreme on the 3rd and 4th internode in paclobutrazol application. Moment the height of center gravity
and lodging index turned higher with increasing nitrogen fertilizer, on the other hand, those of paclobutrazo!l
application were smaller than control. Lodging degree (0~4) was 13 above 25kg/10a level of nitrogen fertilizer

in control, however, no more than 1 at 45kg/10a level of nitrogen fertilizer in paclobutrazol application. Ri-
pened grain ratio and grain weight of paclobutrazol application were larger than those of control. Yield in-

creased more 15-26% in paclobutrazol application than control. The nitrogen level of maximum yield was

about 25kg/10a in control, but was 3 1kg/10a in paclobutrazol application.
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Fig. 1. Outline of meteorological conditions from every
five days during rice growing season

ol) 06 % A& E s 15 Bl FEEslgch
HAME BE RES HilEE 20 g A&>© £
Fikel oA melE, BifE, doF T BHES)
o BERIEBES BHdd o WiBlA #e Hik
B& 2z #BESG I BEHEL BUREE 0

o2 33 BEEARE 428t S5cAlR HREG

123

B HHEEE(1986)8 FERERFS 19 14
B4 uie} o] FHBAR L FELY B4 G2 #F
olgi PBRKKE T EH7 gsles BAEL 8
A THd BE Vera $#9) 37 RFHo=z ggte
= 04 dif] B Abby el REo = Hfke] &
kgl o

HR U ER

1. B8 9 WMBR DX KW
ZRAKEE Felsld KBE HES F @A
paclobutrazol & BB KR (E 1), HEL 2
FKRgo] 2 EelA FHste™ 35kg/10a Eoll A

-172-



Table 1, Effect of paclobutrazol application on panicle length and internode under the different level of nitrogen fertilizer
Treatment Culm length (cm)
Panicle
Growth Nitrogen length
regulator level (cm) NO N1 N2 N3 N4 N5 Total Index
(kg/10a)

0 18.2 32.8 18.4 9.1 5.2 14 0 66.9 100
5 18.7 33.9 19.4 9.5 6.1 2.3 0 711 100
10 19.5 349 20.3 10.0 6.9 3.0 0 75.1 100
15 20.1 35.7 21.1 10.6 1.9 3.8 0.2 79.1 100
Control 20 20.4 36.3 21.8 11.2 8.4 4.6 0.2 79.1 100
25 20.9 36.7 22.4 11.9 9.1 5.3 0.3 85.7 100
30 21.0 25.8 22.9 12.6 9.8 5.9 0.4 88.4 100
35 20.5 36.8 23.3 13.3 10.5 " 6.6 0.4 90.9 100
40 20.3 36.6 23.5 14.1 11.1 7.1 0.5 92.9 100
45 20.0 36.2 23.7 15.0 11.7 7.6 0.6 94.8 100
0 18.2 29.7 14.8 6.4 4.8 1.4 0 57.1 85
5 18.5 31.4 16.1 7.1 5.8 2.2 0 62.6 88
10 19.1 32.7 17.2 1.7 6.7 2.9 0 67.2 90
15 19.7 33.9 18.2 8.1 7.4 35 0.2 71.3 90
Paclobutrazol 20 20.0 34.7 18.9 8.5 8.1 4.1 0.2 74.5 90
25 20.5 35.4 19.5 8.8 8.6 4.6 0.3 77.2 90
30 20.3 35.8 19.9 9.0 9.0 5.1 0.4 79.2 90
35 20.1 35.9 20.1 9.2 9.3 5.6 0.4 80.5 89
40 19.9 35.8 20.2 9.2 9.5 6.0 0.5 81.2 87
435 19.8 35.5 20.1 9.1 9.5 6.5 0.6 81.3 B6
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Fig. 2. Effect of paclobutrazol application on shortening of internode under the different level of nitrogen fertilizer.

C: Control
P: Paclobutrazol application
( ) : Retarded rate of control .
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Table 2. Effect of paclobutrazol application on lodging characters and field lodging under the different level of nitrogen

fertilizer
Treatment Ht. of Breaking . Field lodging
i center Wt. of Lf)dglng 0-4
Growth Nitrogen Moment . index
regulator level A gravity N3 B 15DAH  38DAH
(kg/102) (cm) ®) c
0 723 35.3 1060 68 0 0
5 832 37.4 1043 80 0 0
10 931 39.5 1028 91 0 0
15 1031 41.7 1002 101 0 0.2
Control 20 1114 42.4 951 117 0 0.4
25 1208 44.3 876 138 0 1.0
30 1264 45.3 801 158 0 1.5
35 1273 45.8 762 167 0.9 1.9
40 1254 46.2 746 168 1.4 2.4
45 1223 45.1 717 171 2.0 2.8
0 600 33.0 1061 57 0 0
5 707 35.3 1047 68 0 0
10 806 38.1 1035 78 0 0
15 898 38.9 1015 89 0 0
Paclobutrazol 20 969 39.7 962 101 0 0
25 1042 41.9 887 118 4} 0
30 1101 43.7 873 126 0 0
35 1103 443 832 133 0 0
40 1080 43.5 804 134 0 0.3
45 1033 42.9 754 137 0 1.0

A : Top weight x culm length
:  Moment/Breaking weight x 100
C : Daysafter heading

w

Table 3. Simple correlation coefficient among lodging characters on paclobutrazol application and control under the different
levels of nitrogen fertilizer

Top fr. Ht. of Breaking
Culm i i

Character Wit. per leu th Moment center Wt of L.o(;gmg ]Fd@d

tiller 18 gravity N3 index odging

Paclobutrazol
Top fr. Wt. Per tiller 0.893** 0.952** 0.913** —0.684* 0.841**  0.015
Culm length 0.806** 0.947** 0.963** -0.966%* 0.992**  0.554
Moment 0.935** 0.963** 0.990** —0.889%* 0.976**  0.330
He. of center gravity 0.910** 0.973*+ 0.995** -~0.899** —0.979**  0.636*
Breaking Wt. of N3 -0.709* ~0.966** -0.902%*  —0.912%* ~0.973** —0.589
Lodging index 0.805** 0.986** 0.957** 0.961** —0.989** 0.508
Field lodging 0.559 0.924** 0.809** 0.831** ~0.979** 0.941**
Control

8ol ot wl A BHEATEM T Y Holzlew Wy ot BEMAERCT M3 ed o]+ paclobutra
paclobutrazol MEES] 25kg/ 10a LLE BEBENA  z0l o) BBRY EETEHMake] HBL vz Aoz
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Fig. 3. Effect of paclobutrazol application on field lodging

under different levels of nitrogen fertilizer
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Table 4. Effect of paclobutrazol application on heading date and yield components under the different level of nitrogen

fertilizer
Treatment No. of Ripened Wt of
Growth Nitrogen Heading No. of grain grain 1000 Yield Index
regulator level date panicle per ratio grains (kg/10a)
(kg/10a) per hill panicle (%) @)

0 Aug. 11 8.8 79.6 92.8 21.8 328 100

5 Aug. 11 10.3 86.0 92.5 21.9 401 100

10 Aug. 12 11.7 89.7 92.8 22.0 461 100

15 Aug. 12 13.0 94.0 91.2 22.1 512 100

20 Aug. 12 14.1 94.8 87.3 222 546 100

Control

25 Aug. 12 14.5 95.3 84.8 22.4 554 100

30 Aug. 13 15.4 97.1 81.0 22.2 563 100

35 Aug. 13 16.3 100.3 75.8 21.4 499 100

40 Aug. 13 16.5 98.8 68.2 21.0 468 100

45 Aug. 14 17.0 96.2 62.2 20.5 444 100

Aug. 11 8.8 9.5 92.7 21.8 324 98

5 Aug. 11 10.5 86.1 92.7 21.9 396 98

10 Aug. 12 11.8 89.4 92.8 22.2 466 101

15 Aug. 12 12.9 93.2 90.5 22.2 514 100

20 Aug. 12 14.2 94.1 87.2 22.3 552 101

Paclobutrazol

25 Aug. 12 14.7 94.7 85.8 22.5 583 105

30 Aug. 13 15.4 96.5 85.2 22.3 593 105

35 Aug. 13 16.3 98.1 80.9 21.7 575 115

40 Aug. 13 16.9 97.3 71.9 21.4 560 120

45 Aug. 14 17.3 95.3 73.1 21.3 559 126
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Fig. 4. Effect of paclobutrazol application on yield under
the different level of nitrogen fertilizer
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