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Ecological Studies on Heading of Rice Plant

1. The Response to Photoperiod of Major Rice Varieties

Choi, K. G. - Y. N. Chang and S. C. Lee*

ABSTRACT

This study was conducted to investigate the responses to photoperiod of some Korean rice cultivars at
four levels of the day length, 10, 12, 14 and 16 hours. Generally the days to heading were reduced in the
short day length. Japonica varieties seemed to have shorter basic vegetative growth phase and, were more sen-

sitive to day length, while Japonica crossed Indica varieties showed longer basic vegetative growth phase and,

were less sensitive to day length. All tested varieties could be classified into 19 ecotypes based on the periods

of the basic vegetative growth phase and the sensitivity to day length.
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Table 1. The degrees of basic vegetative phase

(days)

Degree

é. V. P(days)
10-14
15-19
20-24
25-29
30-34
35-39
40-44

ﬁ, V. P.(days); Basic vegetative phase(Number

of days to heading in optimum day
length -35day)

S <=EE-

Table 2. The degrees of photoperiod
sensitive phase(P S, P,)

P.S. P.(%)*
0-9
10-19
20-29
30-39
40-49
50-59

*% . (P.S.P. /16 hrs day length) X 100

Degree
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Fig. 1. Air temperature in the green house for

July

Aug,

every 10-day of each month

Sep.
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Table 3. Days to heading of Korean rice cultivars at different day length

Days to heading

Days to heading

Variety 10 12 14 16hrs Variety 10 12 14 16hrs

Y eomyungbyeo 55 57 61 67 Baegyangbyeo 59 66 72 72
Songjeonbyeo 49 50 52 52 Iri 350 66 66 72 76
Nongbaeg 52 52 54 55 Taebaegbyeo 71 74 79 81
0lchal 53 56 67 92 Chupungbyeo 70 71 73 73
Suweon 304 52 58 66 68 Youngnamjosaeng 62 67 75 79
Sulagbyeo 58 61 63 73 Honamjosaeng 51 55 68 73
Chulweon 27 53 53 60 75 Milyang 23 66 68 74 74
Chulweon 28 50 51 58 69 Milyang 30 75 16 77 80
Chiagbyeo 50 51 61 69 Milyang 42 71 72 77 77
Boggwangbyeo 55 60 65 74 Cheongcheongbyeo 66 73 81 82
Gwanagbyeo 56 59 62 93 Sujeongbyeo 68 71 76 76
Dobongbyeo 57 59 62 72 Samnambyeo 71 73 79 82
Milyang 67 55 58 77 113 Y ungpungbyeo 61 62 72 73
Iri 355 54 57 71 98 Saetsbyeol byeo 77 82 82 83
Bonggwangbyeo 54 57 71 83 Samseongbyeo 63 69 77 77
Dongimbyeo 52 53 72 95 Seogwangbyeo 63 63 69 70
Daechangbyeo 51 57 69 86 Pungsanbyeo 59 61 69 72
Jinheung 51 52 70 88 Iri 352 71 72 78 80
Samnambyeo 52 53 69 91 iri 356 59 61 72 72
Milyang 64 52 54 70 80 Iri 357 59 62 74 78
Milyang 65 51 54 80 92 Iri 358 62 62 74 77
in 353 54 56 77 89 Hwanggeumbyeo 66 70 74 84
Iri 354 51 54 78 97 Manseogbyeo 56 57 72 79
Nagdongbyeo 50 54 70 102 Palgwangbyeo 62 63 69 69
Iri 359 51 54 72 84 Nampungbyeo 63 63 78 80
Jinjubyeo 49 51 74 89 Yushin 72 74 80 83
Dongjinbyeo 49 51 74 105 Tongil 63 69 78 86
Chucheongbyeo 54 55 74 96 Geumgangbyeo 73 72 83 87
Palgweng 51 53 58 73 Hangangchalbyeo 73 16 82 87
Milyang 21 72 72 74 76

Gayabyeo 62 62 70 74 Mean+ S.D, 59+ 8 62x8 71+ 78011
Baegunchalbyeo 58 62 68 69
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Fig 2. The patterns of seven groups of Korean

rice cultivars classified on the basis the
response to day lengths

Table 4. Classification of the groups of response to different day lengths in Korean rice varieties

Group Variety No,of variety %)
I Songjeonbyeo, Nongbaeg 2(3)
I  Yeomyungbyeo, Suweon 304, Sulagbyeo, Chulweon 27, Chulweon 28, Chiag- 11(18)

byeo, Boggwangbyeo, Dobongbyeo, Palgweng, Baegunchalbyeo, Manseogbyeo
i Milyang 64, Milyang 65, Bonggwangbyeo, Daechangbyeo, Jinheung, Samnam- 15(25)
byeo, Olchal, Gwanagbyeo, Dongimbyeo, Iri 353, Iri 354, Iri 355,1ri 359,
Chucheongbyeo Jinjubyeo
v Milyang 67, Dongjinbyeo, Nagdongbyeo 3(5)
v Seogwangbyeo, Iri 350, '1ri 352, Iri 356, Iri 357, Iri 358, Yungpungbyeo, 29(36)
Pungsanbyeo, Baegyangbyeo, Chupungbyeo, Honamjosaeng, Taebaegbyeo,
Milyang 23, Milyang 42, Sujeongbyeo, Samseongbyeo, Youngnamjosaeng,
Samgangbyeo, Cheongcheongbyeo, Nampungbyeo, Palgwangbyeo, Gayabyeo
Vi Yushin, Hwanggeumbyeo, Tongil, Geumgangbyeo Hangangchalbyeo 5(8)
VI. Saetsbyeolbyeo, Milyang 21, Milyang 30 3(5)
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Table 5. Tentative classes of basic vegetative phase(B.V P ) of Japonica and Japonica crossed Indica

rice varieties

Varity ﬁ V.P. ngree Variety B.V.P, Degree
Yeomyungbyeo 20 i} Milyang 21 37 v
Songjeonbyeo 14 I Gayabyeo 27 v
Nongbaeg 17 I Baegunchal byeo 23 i
01 chal 18 I Baegyangbyeo 24 I
Suweon 304 17 i in 350 31 v
Sulagbyeo 23 i} Taebaegbyeo 36 V
Chulweon 27 18 I Chupungbyeo 35 Vi
Chulweon 28 15 I Youngnamjosaeng 27 v
Chiagbyeo 15 I Honamjosaeng 16 I
Boggwangbyeo 20 i Milyang 23 31 v
Dobongbyeo 22 m Milyang 30 40 I
Milyang g7 20 o § Milyang 42 36 V

2 lri 355 19 I ~  Cheongcheongbyeo 31 \4
2 Bonggwangbyeo 19 I £ Sujeongbyeo 33 v
‘g Dongimbyeo 17 I -xc-i Samgangbyeo 36 Vv
§ D‘aechangbyeo 16 I S Y ungpungbyeo 26 v
= Jinheung 16 I ‘&  Saetsbyeolbyeo 42 Vi
Samnambyeo 17 I §~ Seogwangbyeo 28 v
Milyang 64 17 I - Pungsanbyeo 28 v
Milyang 65 16 I Iri 352 24 o
Iri 353 19 I Iri 356 36 v
iri 354 16 I Lri 357 24 I
Nagdongbyeo 15 I iri 358 27 v
I 359 16 I Hwanggeumbyeo 31 v
Jinjubyeo 14 I Manseogbyeo 21 i
Dongjinbyeo 14 I Palgwangbyeo 217 Y
Chucheongbyeo 19 I Nampungbyeo 28 v
Palgweng 16 I Yushin 37 VI
Gwanagbyeo 21 I Tongil 28 v
Samseongbyeo 28 v
Geumgangbyeo 37 s
Hangangchalbyeo 38 Vi

5. V.P. ! Refer to table 1, ﬁ*egree . Refer to table 1
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Table 8. Number of varieties belonged to the

groups classified on the basis of basic
vegetative phase

*Degree
Ve T W N vV W1
Japonica 3 20 6
(10) (69 Q2D
Japonica
crossed 1 5 10 5 9 2
Indica (3) (16> 31> us) (28) (6}

*"Degree ; Refer to table 1
The number within parenthesis
indicates the percentage of the

groups

Table 7. Tentative classes of basic vegetative

phase(B V. P,) of the improved and the
introduced variety in Japonica type

variety B V. P, *Degree
Nongbaeg 17 I
Suweon 304 17 I
Sulagbyeo 23 m
Chulweon 27 18 I
Chulweon 28 15 I
Chiagbyeo 15 I
Gwanagbyeo~ 21 il
Dobongbyeo 22 m
2 Milyang 67 20 i
'g Iri 355 19 I
< Jinheung 16 I
%’ Samnambyeo 17 I
&  Milyang 64 17 I
E Milyang 65 16 I
Iri 353 19 I
Iri 354 16 i}
Nagdongbyeo 15 I
Iri 359 16 o
Jinjubyeo 14 I
Dongjinbyeo 14 1
Palgweng 16 I
Y eomyungbyeo 20 I
g Songjeonbyeo 14 I
% Olchal 18 I
: Boggwangbyeo 20 m
“g Bongwangbyeo 19 I
'§ Dongimbyeo 17 i
k= Daechangbyeo 16 I
- Chucheongbyeo 19 I

*Degree; Refer to table 1
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Table 8. Number of varieties belonged to the
groups classified on the basis of basic
vegetative phase in Japonica type

*Degree .
1 I Jlif V VvV VT Vv
Improved 2 15 4
variety ag) aqn aw
Introduced 1 5 2
variety 2> 63) (25

Degree ; Refer to table 1
The number within parenthesis indi-
cates the percentage of the groups
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Table 9. Tentative classes of basic vegetative phase of early, medium and late rice variety

Variety l*)egree Variety Degree Variety Degree
Yeomyungbyeo m Milyang 67 m Iri 358 v
Songjeonbyeo 1 Iri 355 I & Ja.p Hwanggeumbyeo \Y%
Nongbaeg iy Bonggwangbyeo I 3 *  Manseogbyeo il

Olchal I Jap, Dongimbyeo " I g I:d Palgwangbyeo v
Suweon 304 I Daechangbyeo I *  Nampungbyeo v
Jap Sulagbyeo I Jinheung I Yushin VI
* Chulweon 27 I Samnambyeo I Tongil v
Chulweon 28 I ¢
Chiagbyeo I g Milyang 23 v Milyang 64 I
IS Boggwangbyeo m = Milyang 30 Vi Milyang 65 I
5 Gwanagbyeo 11§ Milyang 42 Vi Iri 353 I
Dobongbyeo i Cheongcheongbyeo V Iri 354 I
Sujeongbyeo v ] Nagdongbyeo I
Milyang 21 Vi Jap. Samgangbyeo Vi Jap. Iri 359 I
Gayabyeo V X  Yungpungbyeo v Jinjubyeo I
Jap Baegunchalbyeo m Ind. Saetsbyeolbyeo Vi ® Dongjinbyeo 1
X *  Baegyangbyeo m Samseongbyeo v 3 Chucheongbyeo I
Ind. Iri 350 \' Pungsanbyeo v Palgweng I
Taebaegbyeo i Iri 352 il
Chupungbyeo M Iri 356 Vi J;p. Geumgangbyeo M
Youngnamjosaeng N Iri 357 m Ind Hangangchalbyeo Vi
Honamjosaeng il Seogwangbyeo m )

6egree: Refer to table 2

Table 10. Number of varieties belonged to the groups classified on the basis of basic vegetative phase

Group of *Degree
earliness Type 1 I oI N v VI Vi
Japonica 1 6 5
(8) 50 (42)
Early ]apo; ea 1 2 2 1 3
indica an (22) (22) an 33
Japonica 6 1
. . (68) 14
Medium Japonica 4 7 4 4 2
indica a9 (33 a9 a9 10
Japonica 2 8
[¢40)] (80>
Late Japonica
2
X 100>
indica (
Degree ; Refer to table 1

BAZ S BB 6T, BEY o Mgyt Az
XL, H—H SEL AR d=n AF S

The number within parenthesis indicates the percentage of the groups
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Table 11. Tentative classes of photoperiod-senstive phase(P. S P )of Japonica and Japonica crossed Indica
rice varieties

Variety 1§ S P % ﬁz*gree Variety P.S.P. % Degree
Yeomyungbyeo 12 18 I Milyang 21 4 5 I
Songjeonbyeo 3 6 I Gayabyeo 12 16 I
Nongbaeg 3 6 I Baegunchalbyeo 11 16 I
Olchat 39 42 v Baegyangbyeo 13 18 I
Suweon 304 14 21 I Iri 350 10 13 I
Sulagbyeo 15 21 m Taebaegbyeo 10 12 I
Chuweon 27 22 29 m Chupungbyeo 3 4 I
Chulweon 28 19 28 m Youngnamjosaeng 17 22 m
Chiagbyeo 19 28 I Honamjosaeng 22 30 V
Boggwangbyeo 19 26 jii| Milyang 23 8 11 I
Gwanagbyeo 37 40 A% Milyang 30 5 6 I
Dobongbyeo 15 21 m Q Milyang 42 6 8 I
Milyang 67 58 51 v 2 Cheongcheongbyeo 16 20 o

g Iri 355 44 45 V 8 Sujeongbyeo 8 11 I
. Bonggwangbyeo 29 35 v E Samgangbyeo 11 13 I
E Dongimbyeo 43 45 vV x  Yungpungbyeo 12 16 I
é. Daechangbyeo 35 41 v g Saetsbyeolbyeo 6 7 I
™ Jinheung 37 42 v S Seogwangbyeo 14 18 I
Samnambyeo 39 43 v = Pungsanbyeo 7 10 I
Milyang 64 28 35 1\ Iri 352 13 18 I
Milyang 65 41 45 \' In 356 9 11 I
Iri 353 35 39 v Iri 357 19 24 I

Iri 354 46 47 v Iri 358 15 19 I
Nagdongbyeo 52 51 A Hwanggeumbyeo 18 21 il

Iri 359 33 39 v Manseogbyeo 23 29 |
Jinjubyeo 40 45 A" Palgwangbyeo 7 10 I
Dongjinbyeo 56 53 Vi Nampungbyeo 17 21 il
Chucheongbyeo 42 44 v Yushin 11 13 I
Palgweng 21 29 Jill Tongil 23 27 i
Samseongbyeo 14 18 I

Geumgangbyeo 14 16 I

Hangangchal byeo 14 16 I

*Hck
E_S,P.: 16 hrs day length-optimum day length ;23 Refer to table 2 Degree: Refer to table 2

Table 12. Number of varieties belonged. to the

groups classified on the basis of photo- TH AEY RN BFRAE ¥ SAREY &K
period - sensitive phase(®. S P.) Fett BBEEE & 13 9 149 Zo] HA U BERAE
- Bogree Pl HEEE Ak
ype I 1 @m vV VvV u B - - BAERRTS Both BEE & 159
Japonica 3 1 8 4 11 3 167 o] BAFA ML BEAY, Hi—8 K8 3
10 3y @n a3y @n aom Fe FE, - mERAALE BARo) T &
Japonica R Y L
X 5 19 9 1
I @tk

Indica (15) (56) (26> (3)

- * .
Degree : Refer to table 2 5. B AR 95

The number within parenthesis indicates
P & @S AmEEe & 173 2ol 19 AmMe
the percentage of the groups
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Table 13. Tentative classes of photoperied -sensitive phase(P, S, P,) of the improved
and the introduced variety in Japonica type

Variety P.S.P % Bzgree Variety P.S.P. 92 S;‘gree
Nongbaeg 3 6 I Iri 354 46 47 v
Suweon 304 14 21 i1] Nagdongbyeo 52 51 i
Sulagbyeo 15 21 I I 359 33 39 |
Chulweon 27 22 29 11} Jinjubyeo 40 45 v
Chulweon 28 19 28 I Dongjinbyeo 56 53 Vi
Chiagbyeo 19 28 m Palgweng 21 29 m
Gwanagbyeo 37 40 vV
§ Dobongbyeo 15 21 I Y eomyungbyeo 12 18 I
T Milyang 67 58 51 Vi Songjeonbyeo 3 6 I
: Iri 355 44 45 \ B 01chal 39 42 v
% Jinheung 37 42 A% § % Boggwangbyeo 19 26 I
8. Samnambyeo 39 43 v £ ¢ Bonggwangbyeo 29 35 v
g Milyang 64 28 35 V £ 2 Dongimbyeo 43 45 v

Milyang 65 41 45 v Daechangbyeo 35 41 v

In 353 35 39 V Chucheongbyeo 42 44 A"

. ;
- % : Refer to table
Degree : Refer to table

Table 15. Tentative classes of photoperiod- sensitive phase(P, S P,) of early,

medium and late rice

variety,
variety Begree Variety Degree Variety Degree
Yeomyungbyeo I Milyang 67 A I 358 I
Songjecnbyeo 1 Iri 355 \' £ Jap Hwanggeumbyeo il
Nongbaeg I Bonggwangbyeo v ._g X. Manseogbyeo JIi|
01 chal v Jap Dongimbyeo A% § Ind. Palgwangbyeo I
Jap Suweon 304 il * Daechangbyeo Vv £ Nampungbyeo I
" Sulagbyeo m Jinheung \% Yushin I
Chulweon 27 m Samnambyeo A" Tongil 11
Chulweon 28 m g
Chiagbyeo il = Milyang 23 I Milyang 64 v
- Boggwangbyeo i g Milyang 30 I Milyang 65 v
e Gwanagbyeo Vv Milyang 42 I Iri 353 v
= Dobongbyeo m Cheongcheongbyeo [T iri 354 A4
Jap Sujeongbyeo I Jap Nagdongbyeo Y|
Milyang 21 1 X * Samgangbyeo I *Iri 359 v
Gayabyeo I Ind. Yungpungbyeo I Jinjubyeo v
Jap. Baegunchalbyeo T Saetsbyeolbyeo I @ Dongjinbyeo Vi
X * Baegyangbyeo i Samseongbyeo I S Chucheongbyeo \'
Ind. Iri 350 I Pungsanbyeo I Palgweng il
Taebaegbyeo I Iri 352 I Jap
Chupungbyeo I Iri 356 i X' Geumgangbyeo I
Youngnamjosaeng [II In 357 )il Ind. Hangangchalbyeo I
Honamjosaeng v Seogwangbyeo I

*Degree : Refer to table 2
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Table 14. Number of varieties belonged to the
groups classified on the basis of photo-
period- sensitive phase (P S, P,)

Begree
i I I i 1% \ Vi
Improved 1 7 3 7 3
variety (5) 33 Q4 @3 a4
Introduced 1 1 1 1 4
variety (12> Q12> a2y a2y &G

*
Degree ! Refer to table 2

Table 16. Number of varieties belonged to the groups classified on the basis of photoperiod-sensitive

phase(P,S.P.)
Group of T Begree )
earliness ype I I m v v Al
Early ap ica 2 1 7 2
Japon: a7 (8) (58 an
Japonica 2 5 1 1
Indica (22> (56) (11 (1)
Medium Japonica 2 5
(29) (71)
Japonica 3 13 5
Indica (14) (62) (24)
Japonica 1 3 4 2
L ate
Japonica 2
Indixca (100D

Degree: Refer to table 2

The number within parenthesis indicates the percentage of the groups

< R, gEAN, A9 BEs 9 HE35E
M-M&-e FEty, Mm@k, HEgy, #2357 4 5
A4, M-V&L @d&EY, M-VIHe FH6e7T V-1
BE iy, k&, =2, Bxd 4 /Y-
M-S HEERE, BE3SS FHEY 9 F—, V-1
e HEBE350, F23 ¥ k&Y, V- EF
H Y Ee, T-IRe HBE2l, Ey ¥ 58
42, I-IT&-2 x@a4, =@, #8352 #%, &
O 2 EIas, M-I8e FE30 2 4ol
At

DY B AN R ARG 25 84 A
AE QEL KfHel I-I, I-V, I-V, I-I,
I-m, O-V, I-V, 0-V, M-V, Il -V &g,
8 REe V-0, V-0, V-1, V-1, VI-I, Vi—-
0 9 VI-I4mERd Eatgds, I-01 ¥ 0148
e BAM, H—B SE BREN o BEXE

[=]
na

BAERES BotE BES nRERC T w2

=°lslth

] =

KEGES AR B4 FREN, B 4 5
Bk S wety BRSH 1S Kikawa'? 7]
fEFERE whe}b o] QEES) B - - i EHS R
EROY TlA & W &kt ok 2ok 2
Y FolAl wRGTAA REY HlLkne H
B g slold e BEEG ERERCT €
wretA ARl #S @& FiEol o Folziey
BREARES 85~128fJo| o 21M0 5 gEpEg
dold REAKRGETAANE Bl BE=E Aeg
RES ] Qe g gREFEL fFEH ne 8
R ¢ oFURPIBIGIII gpaal HolE FE ol

—160—



Table 17. Korean rice cultivars classified by degree of basic vegetative phase(B.V P) and photoperiod -
sensitive phase(P.S.P.)

B.V.P P.S P

Variety

No, of variety

1

<=/ H—-S <+

Songjeonbyeo

Jinjubyeo

Dongjinbyeo

Nongbaeg

Suweon 304, Chulweon 27, Chulweon 28, Chiagbyeo, Palgweng
Bonggwangbyeo, Milyang 64, Ir1 353, Iri 359, Honamjosaeng
Olchal, Iri 355, Dongimbyeo, Daechangbyeo, Jinheung, Smnambyeo,
Milyang 65, Iri 354, Chucheongbyeo

Nagdongbyeo

Yeomyungbyeo, Baegunchalbyeo, Baegyangbyeo, Pungsanbyeo, Iri 356.

Sulagbyeo, Boggwangbyeo, Dobongbyeo, Iri 357, Manseogbyeo
Gwanagbyeo

Milyang 67

Gayabyeo, Yungpungbyeo, Samseongbyeo, Seogwangbyeo, Palgwangbyeo
Youngnamjosaeng, Iri 352, Yushin, Geumgangbyeo

Iri 850, Milyang 23, Sujeongbyeo

Cheongcheongbyeo, Hwanggeumbyeo

1

O OV O = =

H-EHEHBEH=S<BHS

Hangangchalbyeo
Milyang 30, Saetsbyeol byeo

=
—

Milyang 21, Chupungbyeo, Milyang 42
Taebaegbyeo, Samgangbyeo, Iri 352, Yushin, Geumgangbyeo,

DWW B ks s OOV

HEE EgEste 495 YA gXHy IE
L K&l 24 BETINAE W~ st A
o2 @is Uy

A Tiggel ftAT 61 K HEBEHE AR
10,12, 14 9 16¥foz dojad we BES =
HHLE o+ ZP 9 Ormrod H292] H49) vl
T R 2% EA(I6KBMANA e #HEHS
o] HifEY} Hdeoewvs Syl FEKE KREY
BRAEEES &7 diAx £9 21 s BEHRGANA &
ot wEstctxn £rf, & gRe o RER i
A#%E E@e e HEARES 58sd TME group
L2 vE 4 ded I~V group& k5 BAE
# GfEeln V~VI growp2 =5 H—& HKEo|d
(& 4.

R HR SED BARN REY BEAZSELEY 2
EFe gdm, St BEE #2583 Emelddck ox
KiBrel AR S e ERE84ENR o
= Btk ke ZEsicly A=A, RS J
ol A gREE ¥ UABHEMS EASELEY
o e BEEs o £5 AUt K@l 8 &
B BEASRAEEM) a1 Mokl BES sl

BEXRgRARME] HBE 24 XBYE ¢ 5+ Uk

g HALES B -P - Bl R st &
ABEERMD Bl BES R RAEEY A4$
BESRERYE BEEs AAZ I~ @d
2z -8 SEL I~Ve2 FHeol gon i
K BET a4&% 9 K- S8 s #Y Ha
oleivh @ & - WY A4S EABRLRNL
A ARl g3 HF—8 FEol dgos Mtk BE
v BAMO #Hn KB [BL sIgch K
B2 Av Bk BARC Hsl Ritikel R
8 gAMb et gor BESY gshdA
BRAEBRERY BE BN Ao A2 ¢ 4
S ek

T ERERERNS BorK BES EBE 3§
of f2uet EE KERES AENS 19Efcs
SEHE 5 e A2 BAY RES KAER
ARiEe] ga Eottkel &y HREY I-V, I-
VI, I-Iv, I-V o 0-VI8 AR Hatgich
W H—R KBS ERBSRERMC) I3 B
°of teigty #1% V-I, V-, V-1, V-M, V-
I, VI-0, VI- 19 &E=93 I-0 o U1 ZmER
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