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Characteristics of Tillering as Affected by Temperature Variation
in Dasanbyeo, a Indica/Japonica High Yielding Rice Cultivar
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ABSTRACT

In Korean high yielding varieties developed by crosses between indica and japonica rice, the most lim-
iting factor for yield may be attributed to the less number of the tillers in the unit area. The goals of
this study is to find out the effect of the temperature factors as well as cultural practices on the devel-
opment and increase of tillers of Dasanbyeo, the high yielding indica crossed japonica cultivar. The
effect of temperature was examined under controlled phytotron condition with 6 levels of tempera-
ture, 15, 17, 19, 22, 24, and 26°C, respectively, For the experiment, the leading japonica variety in
Korea, Hwaseongbyeo, was used for the check cultivar for the comparison with Dasanbyeo. The high
temperature also accelerated the initiation and termination of tiller development. The cultivar differ-
ence in the speed of tiller development was observed, for example, more rapid development of tiller in
Dasanbyeo than in Hwaseongbyeo was observed at the high temperature range of 24-26°C, while the
vice versa phenomena was observed at lower temperature range of 17-22°C. The first secondary tiller
of Dasanbyeo was observed on the 16, 17, 23, 27 and 38 days after transplanting (DAT) at 26°C, 24°C,
22°C, 19°C, and 17°C, respectively. Those of Hwaseongbyeo was 19-22, and 26 DAT at 19-26°C and
17°C, respectively. The last effective tiller of Dasanbyeo was observed on 27-33 DAT for the primary
tiller, 20-41 DAT for the secondary tiller. Those of Hwaseongbyeo were 23-40 DAT for primary tiller,
and 24-40 DAT for the secondary tiller.

Keyword : rice, tiller, temperature, effective tiller, Dasanbyeo.
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Table 1. Increase of rice plant tillers represented by regression coefficient affected by temperature levels for duration from

transplanting date to 30 days after transplanting

- Cultivar ' *"I"éﬁ{péréture °C) T DAT Regression coefficient R?

i 9-16 y=04138x - 1.6724 0.9931%*
17-30 y = 1.0807x - 12.795 0.9218**

o 7-11 y = 0.5000x - 1.5000 1

16-30 y=x-11.1110 0.97%+

Dasanbyeo ” 7-21 y = 0.2978x - 0.2292 0.9829%*
23-30 y = 0.9270x - 13.8760 0.9816%*
19 7-30 y=02716x + 0.3399 0.9764%
17 7-30 y = 0.1990x + 0.4968 0.9952%*

- 10-16 y = 0.3333x - 1.3333 1

19-27 y =x - 12.0000 1
5 9-19 y=0.3757x - 1.0347 0.9769%*
20-30 y = 0.8240x - 8.4400 0.9755%*
Hwaseongbyeo - 820 y = 0.3745x - 0.5556 0.9737%
2230 y = 1.0482x - 13.2290 0.9599%*
19 8-30 y =0.3641x - 1.4432 0.9769%*
17 8-30 y = 0.2590x - 0.2537 0.9712%*

DAT : Days after transplanting, x=Days after transplanting, y=No. of tiller per hill
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Table 2. Time course changes of rice plant tiller emergence after transplanting under various temperature conditions

Primary tiller
Cultivar  DAT ay

Secondary tiller Total

26°C 24°C 22°C 19°C 17°C

26°C 24°C 22°C 19°C 17°C 26°C 24°C 22°C 19°C 17°C

1-5
6-10 1 2 1 2 1 1 2 1 2 1
11-15 2 1 2 1 1 2 1 2 1 1
16-20 1 2 1 1 1 3 3 4 5 1 1 1
21-25 1 1 1 1 1 4 5 3 5 6 4 1 1
D.S. 26-30 1 1 1 K1) 4 2 1 5 3 1
31-35 1 1 1 1 2 - 1 1 3 1 1 2 1
36-40 . . 1 2 3 1 2 3
41-45 . . . . 1 2 1 2 2
46-50 3 . 1
Total 6 7 7 7 7 9 91) 8 7 7 15 17 15 14 14
1-5
6-10 1 2 2 1 1 1 2 2 1 1
11-15 1 1 2 2 1 1 1 2 2 1
16-20 2 2 1 1 1 1 4 4 2 1 1
21-25 1 1 1 1 4 1 6 5 5 2 1
H.S. 26-30 . 1 1 1 1 5 2 2 2 2 6 3 3
31-35 1 1 3 2 1 1 3 2
36-40 . . . 1 1 2 3 3 4
41-45 3 1 3 1
46-50 1 1
Total 6 6 7 7 6 9 9 11 11 9 15 15 18 18 15

( ) : Tertiary tiller, DAT : Days after transplanting
D.S.: Dasanbyeo, H.S.: Hwaseongbyeo
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Table 3. Days required for the first emergence of tiller after transplanting rice under various temperature conditions

"~ Tiller Culivar  26°C Twc2C It 17°C
Days after transplanting
. . Dasanbyeo 9 7 7 7 7
Primary tiller Hwaseongbyeo 10 8 8
Secondary tiller Dasanbyeo 16 17 23 27 38
Y Hwaseongbyeo 19 19 20 22 26

g2 o7} g dRla, 23F B8-S Tt
H7} 16~38Y, XM7Y 19~ 2682 YERG=H, 12}
BI7BHT} 23} £L70] 2% wE Zpo|7} Ztt.
o9} Zo] wol7} & 23 Y7 ¥ i}
26°C, 24°ColA o] & 16, 17, 22°CE 23¢Y,
19°CE 27¢, 17°CE 389l TEN o, =
26~ 19°CollA 19~22Y0l EF7 o] MAE o] Zjol7}
Ao, 17°CollME 2690l A=A &3 w7}
ZH(1991):= japonicaXjaponicanlF FF3} indicaX
japonica REFES] W& 312 ZARRIOIAS 13}
2979 Fx A7IE AT ESE 9~ 119
AFUFF FE] 12~ 14481} 30| ol2riar 31K
), Z AFdME 1+ 230 Y 2% 26°C, 24°Co]

Table 4. Time course changes in number of productive tillers of rice plant under various temperature conditions

AMe okl sgdEn 297 Sdo] dxleu,
22°C~17°CollME o7} s ETt 3~12%0] =
o] £47o] Bl K & F Uv 7RRie] Fot
e FHEL =R R ExsriERe] e F
K107 fHBFEEE st AT 890] He Aoz
% za2l=

HHHEL D 9o E531A] BIAY S F
of IAh= 7 o, s 22} 17°CelA 6
7N, 40, 19°ColA AR, &7l, 22°CollA SAN, e, 24
ocoll M 7AW, 678, 26°Col 670, S7H7F Al W]
sBlPod, &7 Tl v A ¥eS B o

£ 66.5%, SMIHE 55.6%2 THRE 1AERTH
&4 7do] ESITHTable 2, Table 4). AH LS

Pri 7 t'lier
Cultivar  DAT mary i

Secondary tiller Total o

26°C 24°C 22°C

19°C 17°C  26°C 24°C 22°C 19°C 17°C  26°C 24°C 22°C 19°C 17°C

1-5
6-10 1 2 1 2 1 1 2 1 2 1
11-15 2 1 2 1 1 2 1 2 1 1
16-20 1 1 1 1 1 3 3 4 4 1 1 1
DS. 21-25 1 1 1 1 1 2 1 2 3 1 1
26-30 1 1 i 2 1 3 2 1
31-35 1 1 1 1 1 1 1 1
36-40 1 1 1 1
41-45 1
Total 6 6 6 7 6 3 4 4 2 2 9 10 10 9 8
1-5
6-10 1 2 2 1 1 1 2 2 1 1
11-15 1 1 2 2 1 1 1 2 2 1
16-20 2 2 1 1 1 1 1 3 4 2 1 1
H.S. 21-25 1 1 1 1 4 2 4 1 5 2 5 2 1
26-30 . 1 1 1 1 2 2 1 1 3 3
31-35 2 1 2 1
36-40 : : : 1 2 1 3
Total 5 6 7 7 6 5 4 5 5 5 10 10 12 12 11

DAT : Days after transplanting, D.S.: Dasanbyeo, H.S.: Hwaseongbyeo
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Table 5. The emergence date of the last productive tillers of rice plant under various temperature conditions

Tiller Cultivar 26°C 24°C 22°C 19°C 17°C
Days after transplanting
. . Dasanbyeo 31 31 27 33 33
Primary tiller Hwaseongbyeo 23 27 27 38 40
Secondary tiller Dasanbyeo 20 23 28 38 41
ary Hwaseongbyeo 25 24 25 35 40

A £ Fo| R0 o5 B FeHEe)
Aoz HESIY migsiELo] Hed(Kiby &
Jones, 1977; Laure & Simmons, 1988), ¥ A]3e|x]
thi7t viE7do] B A2 ExraEd] dAys)
= 7d°] S 9Jvigitt

L7500 e+ FE 7347 (Table 4y TR 26°C
oA o7ll, 24°C, 22°C= ZHZt 107, 19°CollA o7l
17°ColA grflolden, sdHlE 26°C, 24°CollA] 2z}
Z} 1070, 22°C, 19°ColA 1270, 17°ColA 1170 &,
s 24°C, 22°CollA], BMdHT 22°C, 19°CellA]
7V B3t} Kikawa(1929y 32°C7HA] 57} &5
FE 557} gt sider] £ Al e o9
Aolst A Bt

o, s 25 1z 89780] 5~7H, 24t &
o] 2~FI2 2EAPle] IE FEA #Hole 24
TE70] 1A BEREG Fok. FEAT] Hot &
22 BEAe xpole 22°C~ 17°C7HA] vzt 314
BxT} 2~ 3707} Ak

FEAUELS TREE 22°ColM 66.7%, 19°CellA
64.3%, 26°CoA 60.0%, 24°ColX 58.8%, 17°Col
A 57.1%E BRgoem, 3= 17°CHA 73.3%,
19°C~26°CollM= 66.7%7} FrE7°] Hof, thhie
22°C, 19°ColA] T AR E3tew, s
17°CoA 718 =3k}, o9} 22 Ful= vl A7)
of B4 wAe] Hoist 79l kI ELEmS] 73
%} (Yoshida, 1973; Kikrby & Jones, 1977) %% F&
7do] A Ralal ks AY rlEele] ARkt
o] Hojzle Aoz A4 5 Fo| 13} £L7
o] A= e 26°ColME 67%, 24°C, 22°C
dME 22 60%, 19°C, 17°CHMT 78%, 75%°1A
o, FAWE 260CE 50%, 24°CE 60%, 22°C,
19°C= 22} 58%, 17°CE 55%% TH7L sHAdun.
o 1A BE gERT) For 53] 2571 @ 19
°oce} 17°Coll A L Aol7t Faidktt.

BReyEER I H(Table 52 XA thi¥E 13 BY

730] o1 F 27~33Y, 23} BAHo| 20~41¥ o]

o, sPIHE 1A} DA 0] 23~40%, 23t EEF
o] 24~40d2 FFL Aol 1A} £LBL vt
SR} 26°ColXe 8Y, 24°ColME 4Y =311,
22} BY7L 2388 oyt 5, 194 Wit 19
°C, 17°CoIA 13} BLAL ot sduiEc 5~
78 d3on, 23} BUAL 1~3d =T frERY
ZA717F 9 o= AL R EsiA 283t
), thi s 19°C, 17°ColA 13+ B 7o) 349
R} FERELEA7} o] e £ Ul 750014
© 27 R BeEiA 28 g Ao AZdEn.

FERGZTAV = BY AFTHeE AW & wie
Z-THdol BAIglo] TYS A7l EeleH 27
Z2)9] AL o] F 25~30Y, BB A B
20~2597306) @S} %, 1996), & AlFA Tk
ol T 27~41Y, ST 23~40U=E o3t A
£ B2tk

IV. 2

H oAl F52 tibele IRA0A BATER
% U AXU7 EER0 FolA kgl Algkal
o] i glo] v W] mEERFES 78 sl
19999 {EWiERE AT 71 FATFFANA indicax
japonica ER] thrhHel AFUTL FE1 SIS
FABI T We] 8 IS A% A B
2R HiRel 7R ARE AT kA Al A
e vga 2

1. 297 249 WA= o7} y=0.8638x+3.4901
R?=09529*), BPIHE y=0.8844x+3.2832(R?=0.9084*+)
o= Hlgsle, £97 vVt I & W | e
thalezl 0.86%, 98171 0.88F 0] WISk FEEi%h
21elg VERA] 29utt.

2. BER S8Rt 4 TIAVEe 7 EFF EF
26007 L5V 2245 ORI, B9 T &%



Kim et al.: Characteristics of Tillering as Affected by Temperature Variation in... 29

26, 24°Collx = TRBE7E W23 22°C~ 17°CollA
R =

3, 2= e 1= B9 Hx I APle okt
HE 7~9Y, 3MIHE 8~10¥0]0H, 23 BAA
2 7t 26°C, 24°CHAE 29 F 16, 174,
22°ColA 234, 19°ColA] 27, 17°CellA] 38Y el
on, IHHE 26~19°C Aol oY & 19~22
d, 17°ColME 2640131t

4. AROEERE B FUYL TRyt 17~26°Cql
A 1A BYAL oY ¥ 27~33Y, 23 EIEFL
20~41¥0|9 e, sMIHE 12 YRS 23~40Y,
2} BL7AL 24~ 4080|Ath

e e

==
ABEH

k. 2000: TR B oiiie] Bl TS AgE)
AE)d EARQT. AEUARI=E. pp. 19.

S vl o wvlel 1991 oEERES) ik FEREE
Rk Bt R IR 36(6), 521-531.

BARES. 2000, BikEE TR, pp 240.

BITHREEE. 1997: TEVERERS FFFTHnS B CRFEHE), pp 528.

BIHIREEE. 1998: RiafE #ilfsE E4E, pp 80-81.

BHEA, o H-S-. 1993 Pkl 23l sEEHEC] W
g 2 REERER vXe 828 #/5F 38¢0 1),
120-121.

FIRIE, iR, Z=5CRE, Fhenit, fiokkk. 1988: /KFE<]
£ - ke kol mIXE RES) o] B BIEHNE
IRFEE) 30(3), 16-23.

LER, R, R, FERH. 1976 BE 2 HEo| /&
B Bomlkel] viXs B8 EhREE. ATRRER
(1), 181-193.

I, R, 1996; EREHE. 1 d81E). BEBGE#
BB BN, pp 585.

PR, THE. 1971 BEEREET) Sl n)Ae B2k
DB EE R ORE), 139-147.

AANIE. 1964: /K8 FEOEBIRE & DBURICEHT 2 H5ER
TS, BHRPRR A B118R, 75-174.

MU, 1987: AKBOSTOBE L IR LRI, AR
& 62(11), 1323-1330.

LSRRI —, ERIRAE. 1926 FHHDEIEESSREER 1, 78-86.

BB, 1974: BRIBICEY Z/MBNEBRIE. F35 ARY
REVEE & ARAICRITTREE. AR 43(3), 402-
409.

Goto Y. and Hoshikawa K. 1988: Tillering behavior on
oryza sativa L. 1. Growth correlation between the main
stem and tiller. Japan, Jour. Crop Sci. 57(3), 496-504.

Goto Y. and Hoshikawa K. 1989: Effects of temperature on
the tillering behavior. Japan, Jour. Crop Sci. 58(1), 68-
73.

Kakizaki, Y. 1976: The relationship between tiller emer-
gence and temperature under a controlled environment.
Bull. Tohoku Section. of Crop Sci. Japan. 19, 43-46.

Kikawa, S. 1929: The influence of temperature irrigation
water on the growth and yield of rice. Proc. Imp. Acad.
(Tokyo) §, 303-305.

Kirby, E. J. and H. G. Jones. 1977: The relations between
the main shot and tillers in barley plants. J. Agri. Sci.
Camb. 88, 381-389.

Lauer, J. G. and S. R. Simmons. 1985: Photoassimilate par-
titioning of main shoot leaves in field-grown spring bar-
ley. Crop Sci. 25, 851-855.

Lauer, J. G. and S. R. Simmons. 1988: Photoassimilate par-
titioning by tillers and individual tiller leaves in field-
grown spring barley. Crop Sci. 28, 279-282.

Lauer, J. G. and S. R. Simmons. 1989: Canopy light and
tiller mortality in spring barley. Crop Sci. 29, 420-424.
Owen, P. C. 1971: The effect of Temperature on the growth
and development of rice. Field Crop Abst. 24(1), 1-8.
Power, J. F. and Alesi. 1978: Tiller development and yield
of standard and Semidwarf spring wheat varieties as
affected by nitrogen fertilizer. J. Agric. Sci. Camb. 90,

97-108.

Yoshida, S. 1973: Effects of temperature on growth of the
plant (Oryza sativa L.) in a controlled environment. Soil
Sci. Plant Natr. 19, 299-310.

Yoshida, S. 1981: Fundamental of crop science. IRRI, Los
Banos, Lagura, philippines, pp 1-267.



