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Effect of Foliar Application of Triacontanol on Growth and Yield of Rice Plants III. Its relevance to
the development of roots : Tokihide NAGOSHI and Sakae KAWASHIMA (Atsugi Central Farm, Tokyo Unersity of
Agriculture, Atsugi, Kanagawa 243, Japan)

Abstract : The purpose of this study was to clarify the effects of triacontanol (TRIA) on the roots growth and
the appearance stage of the effects, and to clarify the relationship between root development and hulled rice
weight. The cultivar used was Koshihikari. This experiment was conducted to investigate the development of
roots in the main. Root dry weight increased in TRIA-treated plots 2 weeks after application, and the effects
continued until the maturing stage. In TRIA-treated plots at the late growth stage, root dry weight increased,
and the ratios of root weight to top weight and to leaf area (R/T ratio and RW/LA ratio) were higher than in
non-treated plot. Root respiration and total sugar content in root increased by TRIA-application. In particular,
the rate of increase of hulled rice weight was enhanced by application at heading time and by application in three
stages (tillering stage, young panicle formation stage and heading time) . The weight of hulled rice was correlated
positively with the R/T and RW/LA ratios at heading time and at the maturing stage, respectively. From these
results it was inferred that TRIA application enhanced the growth of roots and enlarged the stomatal aperture
owing to higher water absorption ability in roots, which increased to the hulled rice weight by maintaining a high
photosynthetic rate to the maturing stage.

Key words : Foliar application, Growth, Rice plants, Root activity, Roots, Triacontanol, Weight of hulled rice.
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Table 1. Dates of growth stages of the rice cultivar (Koshihikari) used in this experiment.

Year Seeding Transplanting  Early tilllering Young panicle Heading Maturing
date date stage formation stage date date

1986 Apr. 21 Jun. 12 Jun.19* Jul. 17 Aug. 20 Oct. 8

1987 Apr. 27 Jun. 11 Jun.18* Jul. 22* Aug. 18 (Aug. 17) Oct. 6 (Oct. 5)

1990 Apr. 25 Jun. 5 Jun.22* —_ Aug. 13 Oct. 1

* Date of TRIA-Application. Numerals in the parentheses are dates in shading plots.

Table 2. Design of TRIA treatment.
Year Plot Application stage
1986 C No-application
S  Early tillering stage
1987 C  No-application
S  Early tillering stage
P Young panicle formation stage
H Heading time
D  Early tillering stage
+ Young panicle formation stage
T  Early tillering stage
+ Young panicle formation stage
+ Heading time
(shading)

C  No-application

S  Early tillering stage

P Young panicle formation stge
1990 C  No-application

S  Ealy tillering stage

Concentration is 10 ppb in all.
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Fig. 1. Effect of triacontanol on top dry weight,
root dry weight and root-top ratio. (1986)
O : Control, @ : TRIA-treatment.
*,** Significant at 5% and 1% levels, respec-
tively.
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Table 3. Effect of triacontanol on top dry
weight (g) per hill. (1987)

Unshading Aug. 25 Sept. 8 Sept. 22 Oct. 6
C 36.83 47.42 53.61 59.88
S 35.93 51.56 58.49 59.28
P 37.01 —— —_— 58.06
H 36.66 E— — 60.29
D 39.57 — —_— 59.12
T 38.81 —_— — 63.88
Shading Aug. 24 Sept. 7 Sept. 21 Oct. 5
C 35.15 41.27 49.13 53.44
S 36.06 41.18 45.96 52.25
P 36.57 — — 50.51
Table 4. Effect of triacontanol on root dry
weight (g) per hill. (1987)
Unshading Aug. 25 Sept. 8 Sept. 22 Oct. 6
C 2.70 2.13 1.74 1.98
S 2.65 2.36 2.18* 2.16
P 2.91 —_— _— 2.45**
H 2.84 —_— —_— 2.54*
D 3.04 — —_— 2.26*
T 3.27 —_— —_— 2.64**
Shading Aug. 24 Sept. 7 Sept. 21 Oct. 5
C 2.09 1.69 2.03 2.22
S 2.45 1.91 1.90 2.39
P 2.68* —_— _— 2.50

*, ** Difference between the plot and C is
significant at 5% and 19 levels, respectively.
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~ 500l x Table 5. Effect of triacontanol on root-top
L (R/T) ratio(g/g). (1987)
-~
T 400 Unshading Aug. 25 Sept. 8 Sept. 22 Oct. 6
E C 7.34 4.43 3.26  3.32
jEf 300+ S 7.39 4.53 3.74 3.65
.E P 7.87 E— e 4.22**
= 200 H 7.73 — — 419"
£ D 7.68 — ——  3.84*
'§ 100} T 8.46* —_— E— 4.11**
3
, | | ] 1 | 1 , Shading Aug. 24 Sept. 7 Sept. 21 Oct. 5
06719 7/3 7/17 7/31 8/14 8/28 /11 10/8 C 5 91 109 470 414
Measuring Dates S 6.84 4.65** 4.11* 4.54
Fig. 2. Effect of triacontanol on exudation rate P 7.34** — — 5.04*

from the base of the clums. (1986)

Symbols in the figure are the same as those
in Fig.1.

*Significant at 5% level.

*

, ** Difference between the plot and C is
significant at 5% and 19 levels, respectively.

Table 6. Effect of triacontanol on root dry weight per leaf area (RW/LA : mg/cm?) . (1986)

Plot Jun. 19 Jul. 3 Jul. 17 Jul. 31 Aug. 14 Aug. 28 Sept. 11  Oct. 8
Control 2.81 1.35 0.93 0.76 0.87 0.96 1.58 2.13
Treatment 2.94 1.59 1.05 0.76 0.87 0.97 1.59 2.70

t-test ns * * %k ns ns ns *

ns is not-significant. * and * * are significant at 5% and 1% levels, respectively.

Table 7. Effect of triacontanol on root dry
weight per leaf area (RW/LA : mg/cm?) .

(1987)

Unshading Aug. 25 Sept. 8 Sept. 22 Oct. 6
C 1.22 1.11 1.09 1.51
S 1.20 1.13 1.33* 1.48
P 1.31 — - 1.81
H 1.26 —_— —_ 1.90*
D 1.29 — — 1.69
T 1.35 _— — 1.82*

Shading Aug. 24 Sept. 7 Sept. 21 Oct. 5
C 0.94 0.87 1.81 2.15
S 1.13 1.12** 1.44 2.32
P 1.25** —_— —— 2.60*

*, ** Difference between the plot and C is
significant at 5% and 1% levels, respectively.
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Fig. 3. Correlationships of hulled rice weight with root dry weight (RW), root-top ratio (R/T

ratio) and root dry weight per leaf area (RW/LA) at heading time (A) and maturing stage

(@) in unshading plots. (1987)

Alphabets in figure are the same as those in Table 2.

* Significant at 5% level.
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Fig. 4. Effect of triacontanol on nitrogen con-
tent in roots. (1990)
G Control, @ : TRIA-treatment.
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Fig. 5. Effect of triacontanol on total suger
content in roots. (1990)
Symbols in the figure are the same as those
in Fig.4.
* Significant at 5% level.
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Fig. 6. Effect of triacontanol on root respira-
tion. (1990)
Symbols in the figure are the same as those
in Fig.4.
*, ** Significant at 5% and 19 levels, respec-
tively.
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