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Effect of Foliar Application of Triacontanol on Growth and Yield of Rice Plants II. Effect of the
triacontanol concentration : Sakae KAWASHIMA, Yoshio MURATA, Tokihide NAGOSHI, Kenji YOKOZAWA and
Takahiro NAKAMURA** (Tokyo University of Agriculture, Setagaya, Tokyo 156, Japan, ** Teijin Limited, Chiyoda, Tokyo
100, Japan)

Abstract : In the previous paper it was reported that the yield of rice was increased by the foliar application of
triacontanol (TRIA) at early growth stages. However, as the range of TRIA concentration used was not so wide,
the effect of concentration was examined in this report. Main results obtained are as follows :

1. The range of effective concentration was found to be wide, from 0.2 to 10ppb, and the highest yield, 169,
over the control, was obtained by 10ppb sprayed at the early tillering stage.

2. By TRIA-spraying, growth of the top was slightly inhibited, but the root system during the ripening period
remained considerably heavier than the non-treated control.

3. In most cases, yield increase was brought about by increases in the percentage of ripened grains and in
1000-grain weight.

4. Both the dry weight increase and NAR during the ripening period were higher in the TRIA-treated plots
than in the control plot. A high, positive correlation was found between these two growth parameters.

From these results it was inferred that TRIA-application increased the number of panicles and grains and, in
addition, helped maintain a large and healthy root system during the grain-filling period, which contributed to
promoting ripening by increasing dry matter production after heading.

Key words : Effective concentration, Foliar application, Growth, Rice plants, Triacontanol, Yield.
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Table 1. Dates of growth stages of the rice cultivars used in this experiment.
Seeding Trans- Early g;nuiglge Heading Maturing
Cultivar planting tillering - p
date B formation date date
date stage? stage
Koshihikari Apr. 24 Jun. 11 Jun. 26 Jul. 19 Aug. 19 Oct. 4
Nipponbare May 2 Jun. 18 Jul. 6 Aug. 1 Aug. 27 Oct. 17
YDate of TRIA-application.
Table 2. Design of TRIA treatment.
e F*E
) ) ’ i Cultivar Plot Application stage ?a?trilgg?gpb)
AHAERIZ 1985 FE4 Bro 10 HE T, #EINEE SL Early tillering stage 0.2
AT OEFBEAFERGERES O gREMER R KL SM Early tillering stage 1.0
KEBELOKHES T o 12, Stotailis, AR EIE gar%y ti;;ering stage 10.0
R Ny oshi- arly tillering stage 0.2
IveAHV EHABTH L, BEEIIZ110ml/m? hikari + Heading time
T, %M 7.5cm OFEFE LUMKETEHRL, £F DM Early tillering stage 1.0
AR L 2, np, HEH L BEEIRE 1 + Heading time
. R C No-application —
XOEBY ThHA, HiEFRA S L OEE I, HEM —
V SL  Early tillering stage 0.2
W AMR/MAE L L, BRI N LRI E bare SH Early tillering stage 10.0

(N:P:K=8:7:5) ®210aZ/7zhasvth Vi
25 kg, HARIZ 40 kg *2EMAEL, FEEIX NK
b C65 (N:P:K=17:0:17) ZMHmEE b
10a¥7: 0 12 kg MEAR L 72, 7c35, RIEREHFIC 10
a¥zb vy 7 by ) A (Si0; 73%, CaO 3%) #%
100 kg, BACEEIEZ 60kg B L UHEIE 2 b > 2 20H
Bl T, 20cm O a—5 ) —HL 7,

HERX 9313, A TRIA © 104 R s A
v, MERS 2K (2ven Y, HER), UEH
X2 R (S F D PIRRES, 50 oFfs L U
Yo EEHEAMAD), BEXS3X (EERELO.2
ppb, TEEM1ppb, HEEH10ppb) &L, Z
NICEHAONEX (CX) 2%, 1K4RED
TR L, b8, &1/IKEOEEL4
m?2 2mX2m) & L7z,

SR F R, AFIOSBE R B HOF R 10
2o 2B CORBOHENRE <, [ALHED
KEWEFIC, BEHTEEC190ml/m* #Mm L,
BHECEBCBAA L2, &b, BEERIRIZE 2 &
WiRLIZEBD TH L, 2 EH)OHEEREA
BT HEZE8HBD8HA26HE2THTH S,

HEHEE, EFRAE, NEREL bIC, &K
B D R — & —FI bk % B 7o/ N O H0 O BEE
T2 4% %0, HFERNIERE, HEREIERE %
NZN20RICDOVWTHREL, £OFHHEIEVE
ERRL, SNRKELOEBFRETE2HIT DL

C No-application

K72 0581k, WEFAE T SHET D20 %%
BONRDAEL ., EFHREE, 50008, S
R s L CHBE I Z nF R Ty, NEREIR
PERICINE L, 2 BT LOREYICOWTIT
7z,

RER W, —Hk%70 0 5FHEBE (33cmXx13.5
cm) WEENIETEHEX 20cm £ THEOERD,
FOEEBYFEL.
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Table 3. Comparison of plant length(cm) at each growth stage.

Plot
Cultivar Growth stage
SL SM SH DL DM C
Koshihikari I 60.7** 64.1 64.2 — — 64.8
II 115.3 115.3 114.3 —_— — 115.5
I 114.9 114.3 114.8 118.1 115.9 116.7
Nipponbare I 71.2 69.6 70.7 —_— — 70.5
II 108.3 105.2* 106.6* — — 109.3
111 107.2 106.8 106.6 — — 107.1

I : Young panicle formation stage, II : Heading time, III : Maturing satge.
***Difference between the plot and C is significant at 5% and 1% level, respectively.

Table 4. Comparison of leaf area(cm?) per hill at each growth stage.

Plot
Cultivar Growth stage

SL SM SH DL DM C

Koshihikari [ 553* 613 591 — E— 637
11 1717 1752 1766 — — 1760

111 1094 1139 1149 1224 1175 1195

Nipponbare I 1717 1739 1945 — -_— 1790
11 2464 2265** 2433 — E— 2596

111 1670 1499 1496 — — 1424

I, II, III, *and **are the same as in Table 3.

Table 5. Comparison of root dry weight(g) per hill at each growth stage.

Plot
Cultivar Growth stage
SL SM SH DL DM C
Koshihikari [ 0.98 1.20 1.19 — — 1.17
II 3.16 3.22* 3.41* — —— 2.58
I 3.23* 3.32* 3.25 3.25* 3.13 2.79
Nipponbare I 2.75 2.44 2.78 — — 2.52
11 4.80 4.84 4.78 — — 4.58
111 4.55* 5.18 4.54* ——— — 5.26

I, II, III, *and **are the same as in Table 3.

Table 6. Comparison of total dry weight(g) per hill at each growth stage.

Plot
Cultivar Growth stage
SL SM SH DL DM C
Koshihikari I 5.8* 6.6 6.4 — —_— 6.7
11 52.7 51.5 53.3 — 52.0
111 72.7 71.5 74.2 74.5 75.0 70.4
Nipponbare [ 16.9 16.8 18.8 —_— — 17.5
II 55.5 53.0 54.2 —_ —_— 55.3
111 82.7 76.0 77.5 —_— —_— 78.0
I, II, IIl, are *the same as in Table 3.
DINEVLBENE L, Livl, 2¥ s ) 3SHER 2. INEAMBEXICRIZTER
FREAIC AL X D F DN & »hs, HFEEEH & BB —REPES W EE b, —HREBE T R TOLE
¥ COEB®RIICIZ TRIA B L Y £EMED XT%L, aveh ) BCROBEIZI3.7THRTH
WMKRKT2ERBIASNS (B6FK). 20X LT, MEBXTIE13.9~14.4&K %D,
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Table 7. Comparison of yield components and weight of hulled rice (brown rice).

Number of Number of Percentage 1000 grains Weight of
Cultivar Plot panicles grains per of ripened weight of hulled rice
per hill panicle grains (%) hulled rice(g) per hill (g)
Koshihikari SL 13.9£0.6 103.0+2.1 79.5£0.7** 21.6+0.02** 24.5+0.7(114)*
SM 14.3+£0.3 98.3+1.7 78.6+t1.6* 21.7+0.14* 24.0+1.0(112)*
SH 14.4+0.4 103.5+1.7 77.6xt2.2* 21.6x0.17* 24.91+0.9(116)*
DL 14.3%0.4 104.4%2.5 73.1+1.9 21.6%0.26 23.4+1.0(109)
DM 14.3+0.2* 105.4+2.6 74.9%+2.6 21.3%+0.19 24.1£1.4(112)
C 13.7+£0.2 101.9x3.1 72.8+1.4 21.2+0.12 21.440.8(100)
Nipponbare SL 17.3+0.4 96.9%1.4 71.9%0.5 22.9%0.08 27.6+x1.1(107)
SM 15.9+0.3 97.8+0.7 71.6x0.6 22.91+0.18 25.5+0.6( 99)
SH 16.2+0.4 96.1+2.2 75.6x0.7* 22.9+0.07 26.910.9(104)
C 15.8+0.9 100.4+2.6 72.1+1.5 22.8+0.05 25.8%£0.6(100)

Each value indicates mean with standard error. Numerals in the parentheses are values in parcentage to
the control(C).
* and ** are the same as in Table 3.

Table 8. Comparison of number and weight of grains per hill.
Number of Weight of Weight of
Cultivar Plot gﬁgf};eragg winnowed whole paddy winowed
paddy paddy (g) paddy (g)
Koshihikari SL 1426 +53 1133 £35* 35.1%x1.1 30.5+0.9**
SM 1406 +33 1105 +38 34.2+1.1 29.8+1.2*
SH 1486 =51 1151 +-42* 36.6+1.3 31.2x1.4*
DL 1485+ 26* 1086 +43 36.1+1.1 28.5+1.3*
DM 1506 = 26* 1130458 36.6+1.4 29.4x1.8
C 139038 101232 33.6x1.4 26.1x1.0
Nipponbare SL 1677+ 61 1206 £51 39.0+1.6 30.8+0.8
SM 1556 =45 1114 +35 35.2+1.1 30.84£0.8
SH 1551 +56 1172 +36 36.4+t1.3 32.5x1.1
C 1575+65 1133 +25 35.7x£0.7 31.1+0.7

Each value indicates mean with standard error.
* and ** are the same as in Table 3.
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Correlationships of dry weight increase after heading (AW) with

root dry weight at heading time (RW) and net assimilation rate
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Fig. 2. Correlationships of hulled rice yield with root dry weight at
heading time (RW) and dry weight increase after heading (AW).
Symbols in the figure are the same as those in Fig. 1.
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Fig. 3. Correlationship between root dry
weight per leaf area (RW/LA) at
heading time and hulled rice yield.
Symbols in the figure are the same as
those in Fig. 1.

** Significant at 1% level.
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