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Effect of Foliar Application of Triacontanol on Growth and Yield of Rice Plants IV. Effect of
triacontanol on the ripening of rice plants under shading and low temperature conditions : Tokihide NAGOSHI
and Sakae KAWASHIMA (Atsugi Central Farm, Tokyo University of Agriculture, Atsugi, Kanagawa 243, Japan)
Abstract : The effects of foliar application of triacontanol (TRIA ; 10ppb) on the ripening of rice were investigat-
ed under the condition of shading after heading and of low temperature before heading. The shading condition
was set up at about 409, shading from heading time to harvesting time in 1992. The low temperature condition
was set up at 20/15°C (day/night) for 9 days from the day on which the distance between auricles of flag and
penuliimate leaves was = 0 cm before heading in 1994. Also, in 1992, the effect of TRIA was investigated under
natural conditions which was cultured out-of-doors during all growth stages. Under all the conditions, TRIA-
treated rice plants showed enhancement of the grain weight increase after heading and the 1,000 grain weight of
brown rice and the percentage of ripened grain at harvesting time. The effect of grain weight increase after
heading was highest from the middle ripening stage. The rough rice number per panicle in TRIA-treated rice
plants increased with the number of secondary rachis-branches. TRIA-treated rice plants were significantly
higher than non-treated rice plants in terms of the weight of rachis-branches which include the weight of rachis
and pedicel, and the hull weight. From these results, in TRIA-treated rice plants under all the conditions, it was
suggested that the translocation of and the amount of carbohydrate to the panicle were increased with enhance-
ment of development of rachis-branches and physiological activity of the hull. These results can be used to
promote ripening.

Key words : Foliar application, Grain weight increase, Low temperature, Rice plants, Ripening, Shading,
Triacontanol.
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Fig. 1. Variations in air temperature (a) and
solar radiation (b) in 1992 and 1994.
(a) Ten- or eleven-day means of maximum
(—:1992, «++--- :1994) and minimum
(1992, = ——:1994) daily air tempera-
tures.
(b) Ten- or eleven-day means of daily total
solar radiation (——:1992, ------ :1994).
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Fig. 2. Effects of triacontanol on grain weight on each rachis-blanch of rice plants.
The Fig. of left shows grain weight on the primary rachis-branches. The Fig. of center shows grain
weight on the secondary rachis-branches. The Fig. of right shows grain weight of total grains on the

primary and secondary rachis-branches.

®, O : Cultured in out-of-doors (under natural condition) during all growth stages in 1992.

A, 4 ; Cultured under about 409 shading from heading time to harvesting time in 1992.

B, (1 : Cultured under the low temperature at 20/15°C (day/night) for 9 days from 25 July 1994 (distance
between auricles of flag and penultimate leaves was = 0 cm).

Closed and open symbols show TRIA-treatment and non-treatment plots, respectively.

TRIA treatment was at 14 June and 20 July 1992 and at 18 June and 25 July 1994. Concentration is 10

ppb in all.

s, sk and sk : Difference between TRIA-treatment plot and non-treatment plot in each conditions
is significant at 5%, 1% and 0.1% levels, respectively.

QWREEEEM b R ERE R U, I OERIE
HFE 5 BB L DA, B Eo ks, wihn
DEHETTHLEEME D &3 TRIA L3I
L OB R EREML, Lo b BRI I B
W, HEE 7 EBOLE 1.06 DIED BB (FF
W) OTRES, WTFROERET TS TRIA L
o EZCENLE, 35, TR ED TRIA
AUEEC X D BN A ER R L7 (BB 138), BB
HX L RIRLIERIC BT 5 BT REICIIREILR
VS, BT E N, (R TEL {ET L7z,
ThE, EREBAFEC XD TNEZEAB L URBERE D
B EEERELELICHADE S BELT D EEZS
N3, WIENOEETTH TRIA LI X D TR
BIIHINT 508, WEEMEDEICES TRIAD
BhRICE R R o T,

2. MBI RITTEE

HIFE 7 BB, FB2RIRLIZEBYTH
oir, BREGROWEEMELZAAIC LT 1L
BEIZ, IPHRIX 00 Kz, ALK 106 $2TH D, TRIA
IR D EBICEL kolz, 2RI, 1 IREEEE
BT IZRE IR 2 DS, 2 IREEE A NE L X
TEHEEWEL BolzledbThHoT, Ihik, BRI
THRESER A0, WEEMECED S 7 0E
RTEREWE S oo, EXEX T Rk MERA
BRLIH, 1 e EEZRZAONE P>,
L L, BT ERSERERICHEEMEIC
B o3, TRIALBI XD EEBERCE ko, &
512, EBMIEXTY 2 REEEEMNSL, BRI
%< oz, 20X TRIA MEEIC X D MEDHE
U 7=mix, 1 IREEEERBICIIREIZ W, 2

wy

NII-Electronic Library Service



5 65% (1996)

HARMEDF & K& F

440

JuedIUSIS-1O0N
18U "A[9A1109dS01 ‘S[9AI] YT PUR 946G 1B JUBDIIUSIS ST UOINPUOD yoea Ul (—)3o[d jusawijeasj-uou pue (4 )30[d JUSWIRaI]-Y ¥ [, USSMII( QOUIISIIL(] 4, PUB ,
‘T 9Iqe ], Ul 9soy)} st owues ayj ale (G pue (§ (¢ (7 ‘(I

su8 V1 sul "G su8 6 «£709 #8781 suG T¥ *1°GL +87€¢ su€ 1§ -+ aInjerodwsy
9°6I1 7y ¢'1I 116 6°¢1 ¢'8¢ L799 € L1 767 - M07]
sub 71 su§ 9 «874 «+G 79 #xV GG *8°8E su§ 8L sub TE sud 97 +
¢ 81 9L 9701 9774 ¢ 02 v've 8°¢L 812 067y - Suipeys
sul) 91 sul 6 su8 9 #5768 #x9 €V «6° GV «G°G0T +8°¢G sul." ¢S +
¢ 91 0°'8 7’8 I'vl ¢'€e 607 €706 2T 167 - [Bi}EN
[e10L £12puodag Arewnag [0l A1epu0deg Arewrig «[BI0],  AIepuoosg  Arewrig J—
sureid £idws SureId pasmouuIm suield ajoym . VIAL UoRIpuo)
JO J9quUINN JO Jaquun N 10 JoquUnN

"SOUOURIQ-SIYOR YOS JO IOQUINU UIeI§ U0 [OUBJUOIELI} JO SI00IIF ‘7 9IqBl,

JUBDIIUSIS-J0N : SU "A[oA1109dsax
‘SToAd] %170 pue %1 ‘%S 1B JUBDJIUSIS ST UOMIPUOD Yoeo Ul (—)j0[d juswjessl-ucu pue (+)30[d JUSUIIBDII-YY.] US9MIOQ QDUISIII( : sss PUB i ‘&
" (SeyoueIqg-SIyORI A18pU0dss pue Arewlid uo sureid [e10]) oporued B uo sureid [l0] (S
"S9yoURI(-SIYORI AIRPUOIIS UO SUIBID (§
'sayouRIg-SIyoRI Arewiid uo sureis) (¢
‘[Ie ut qdd QT ST uo1jeIIUADUOY) F66T A[N[ GZ pue sunf g1 je pue geel A[n[ 07 pue aunf §] je sem (4 )jusunean) yidl (¢
(W ) F Sem SoAEI] Ij_wiNuad
pue e[J JO SI[OLINE UsaMI3( DURISIP) $661 AIN[ GZ WOy sAep ¢ 10] (IYSu/Aep) O,G1/0Z 18 Juswieal) ainjeradwa) MO 919M Sjue[d : dinjetada)l Mo
"Z661 Ul swn} SurssAley 03 Wl Suipeay woaj Juipeys %0y inoqe je dn 39S sem uoijipuod Suipeys 9y, : SuIpeys
‘2661 Ul $98e)S Y1moi3 [[B SULIpP SI0OP-JO-IN0 Ul painjny) : [einjeN (I

sul"L sub’§G ) ¥ 12 «1761 =V 72 =G 8T sub "9T xG 61 + amjereduws)
0°9 G 9 8°§G 95702 €81 v'1¢ ¢ L1 ¢St 8°L1 - 207
suf "GT sub Q1 sul "GT +x971¢ «070¢ #2900 «x§708 «x [ 6T wxxl V8 +
0°61 'y G Gt €702 L°81 ¢'1¢ 0761 9.1 661 - Suipeys
sul"81 sul AT sub 81 #x6 V¢ «1°¥¢ «xx9°G2 =072 P i e 14 +
6°L1 0721 G 81 0°v2 £'¢€¢ 9'v¢ 0°¢e 222 9°¢¢ - [eINJEN
{8101 £1epuodsg Arewrtig [eiol Arepuodsg Arewinig elB10L  AIBpuodsg eArewnd Jr—
(8) suread Aydwe (000°1 (8) suieid psmouuim (0071 (3) sureid sroym (00‘1 VILL U01Ipuo)
30 YIPM JO JYBeM 30 1YSPM

"YouBI(-SIYOEI YOS JO JYBrem UIeIS () ‘] uo [OUBIUODELI} JO S109HF I 9Bl

NII-Electronic Library Service



£ NE—— V7 avy ) =V OKENOIERE DS

(38 4 %) 441

WREEERENE L kol ®THD, Fni,
% 3 RN LIEER OB LG IC b Z OIERDS
Aotz E512, ZORRIE, 2 RER 1 ARY72D
DELEMEOEIMTIZ 2L, FYZ DO 2 REFH
OEMrERLTWwWE LI KkEho7 (B4

Fable 3. Effects of triacontanol on the percent-
age of grain number of each rachis-branch

).

INSDORER,BERITRLI L I CERBSE D,
WITNORETTOREEMEICED 53 TRIA
I & D &L B EAS S 5N, BRFER TR
#13%, MESCAHEX TIEKI 7%, ERLEX TIE/Y
4%7nZ=n TRIA LI X D BHEEHE EL
7z,

3. TRTHNEIZRIZTITHE

to total grain number on a panicle.

HIFE 7RO BB LK TREIZE 6 RITTL

. TRIA Percentage (%) }
Condition® » - T2EeBY Tholz, EHRRO 2REBLE, T
treatment”  Primary®  Secondary® ]

NOFKHETTY, HEEMECED 53 TRIA L

Natural - 54.7 45.3 .
n 50 dns 49 6ns & DR THEBRIERCEL Zol. BEMBR
Shading ” 623 37 7 B SAE L IR X T 2 AR O kTR
+ 59.6" 4047 EOWMOBE 245 &, HAFHFXICBT S 1K
Low - 74.4 25.6 BEEENOZKTREONBX L MERX O ZE T
temperature  + 68.6 31.4% 0.79 g, MK HT 2 NEROIMEIE1F 3.9%

1), 2), 3) and 4) are the same as those shown in

Table 1

THD, 2RBETIZIZFNFN0.62g £ 3.2%TH

. ns : Not-significant.

Table 4. Effects of triacontanol on the number of rachis-branches and grain number per
each rachis-branch.

Number Grain number
Condition? TRIA of rachis-branch per each rachis-branch
treatment? ; )
Primary Secondary Primary Secondary
Natural - 8.8 14.5 5.6 2.8
+ 9.4* 18.4% 5.6™ 2.9
Shading - 8.6 10.1 5.2 2.8
+ 8.9 11.5™ 5.2m 2.8m
Low - 9.0 8.3 5.5 2.1
temperature + 9.5m8 10.3" 5.4" 2.3m

1) and 2) are the same as those in Table 1.
*: Difference between TRIA-treatment plot (+) and non-treatment plot (—) in each conditions
is significant at 59 level. ns: Not-significant.

Table 5. Effects of triacontanol on the percentage of ripened grain on
each rachis-branch.
Percentage
Condition? TRIA of ripened grain(%)
treatment?
Primary?® Secondary? Total®

Natural - 83.54 80.67 82.15

+ 86.920s 83.60 85.00ns
Shading - 76.43 73.62 75.14

+ 83.25* 80.20% 82.06**
Low — 77.13 73.71 76.40
temperature + 80.72ns 78.53" 80.23"
1), 2), 3), 4 and 5) are the same as those in Table 1.
* and **:Difference between TRIA-treatment plot(+) and non-

treatment plot(—) in each condition is significant at 5% and 1% levels,
respectively. ns: Not-significant.
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Table 6. Effects of triacontanol on 1,000 grain weight of brown rice on
each rachis-branch.

.. TRIA 1,000 grain weight of brown rice(g)
Condition®
treatment?
Primary® Secondary* Total®
Natural - 20.55 19.62 20.13
+ 21.34** 20.24* 20.80**
Shading - 17.89 15.86 17.14
+ 18.83** 16.67 17.98*
Low - 17.39 14.88 16.77
temperature + 18.30* 15.84** 17.53**

1), 2), 3), 4) and 5) are the same as those in Table 1.

&

and **:Difference between TRIA-treatment plot(+) and non-

treatment plot(—) in each condition is significant at 5% and 1% levels,

respectively. ns: Not-significant.
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Table 7. Effects of triacontanol on weight of rachis-branches per panicle, per 100
grains and per panicle length.

" TRIA Weight of rachis-branches®
Condition” .
treatment?® per per per
panicle 100 grains panicle length
(mg) (mg/100 grains) (mg/cm)
Natural - 74.73 82.86 3.98
+ 85.79m 81.32ns 4. 37ms
Shading - 53.15 72.74 3.04
+ 61.33* 78.37* 3.36%
Low — 48.74 72.79 3.00
temperature + 62.47*** 83.26%* 3.62%%*

1) and 2) are the same as those in Table 1.
3) includes weight of rachis and pedicel.

* ** and *** . Difference between TRIA-treatment plot(+) and non-treatment plot
(=) in each condition is significant at 5%, 1% and 0.1% levels, respectively. ns:

Not-significant.

Table 8. Relationships of weight of rachis-
branches per 100 grains with 1000 grain
weight of whole grains, 1000 grain weight
of brown rice.

N TRIA 1000-grain weight

Condition”  treat- - -
ment?  Whole grains Brown rice
Natural - r=0.5378 ns r=0.3959 ns
+ r=0.2360ns r=0.3201ns
Shading — r=0.5188ns r=0.5686 ns
+ r=0.7592 % r=0.7320 %
Low - r=0.5473ns r=0.3054 ns
temperature + r=0.7033 % r=0.7416 *

1) and 2) are the same as those in Table 1.
*: Significant at 5% level. ns: Not-significant.

BUZWHEOEREREZ 2 ETHEHEWIZELTY
5, ZOEIRIEpOEZDE, FFBRIBVT,
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FEMEDSRE S Tz,

PDEDZ Loty 2 e, BERECELS T
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BEENDEZET, P ERNADRILEY OB -
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Table 9. Effects of triacontanol on 1,000 hull weight of fertile grains on
each rachis-branch in 7 weeks after heading (harvesting time).

TRIA 1,000 hull weight of fertile grains(g)
Condition? tz)
treatmen Primary® Secondary® Total®
Natural - 4.07 3.68 3.90
+ 4.27*** 3.87%* 4.08**
Shading - 3.40 2.88 3.21
+ 3.76%** 3.29%** 3.75%**
Low — 3.96 3.44 3.84
temperature + 4.05% 3.30°s 3.82ns

1), 2), 3), 4) and 5) are the same as those in Table 1.

** and ***:Difference between TRIA-treatment plot(+) and non-
treatment plot (=) in each condition is significant at 19 and 0.19 levels,
respectively. ns; Not-significant.
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Fig. 3. Effects of triacontanol on dry weight
((a) and (b)) and nitrogen content ((c) and
(d)) of flag leaf blade of rice plants.

(a) and (b) show dry weight of flag leaf
blade under natural condition and low tem-
perature condition, respectively.

(c) and (d) show nitrogen content of flag
leaf blade under natural condition and low
temperature condition, respectively.
Symbols are the same as those in Fig. 2.
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