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Abstract

In order to advance generations of hybrid populations of rice effectively, the
heading performance of several varieties in the first and second cropping seasons on
Ishigaki island was investigated, and heading dates of the varieties in both Ishigaki and
in mainland Japan (Tsukuba city, Ibaraki prefecture) were compared. Number of days
to heading in the second cropping season was less than in the first season for all the
varieties used. The Japonica group showed a larger variation in heading performance
than the Indica group, except for the strongly photoperiod-sensitive varieties, in the first
and second seasons. The temperate type Japonica varieties headed earlier than the
varieties of the Indica group and the tropical type Japonica. Most varieties of the Indica
group and the tropical type Japonica were late maturing in Ishigaki and Tsukuba.
Number of days to heading of many Japonica varieties in Ishigaki became less than in
Tsukuba except for the tropical type.

Additional key words: rapid generation advancement, Indica, Japonica

?Present address: National Institute of agrobiological Resources (2-1-2, Kannondai, Tsukuba, Ibaraki, 305
Japan)

C)Present address: Shikoku National Agricultural Experiment Station (1-3-1, Senyu, Zentsuji, Kagawa, 765
Japan)



86 JIRCAS J. No.3, 1996

Introduction

Rapid generation advancement of the early
generations of hybrid populations is essential in
crop breedingl) and many rice varieties released
recently have been subjected to the procedure.

Most rice breeding laboratories are advancing
early generations of hybrid populations using
greenhousess' 5 11), and some are utilizing paddy
fields which are located in the southern part of
Kyushu island or the subtropical islands of
Okinawa prefecture4).

Okinawa Subtropical Station of Japan
International Research Center for Agricultural
Sciences (JIRCAS, former Okinawa Branch of
Tropical Agriculture Research Center) has initiated
a program for the rapid generation advancement
for hybrid populations of rice on Ishigaki island
since 19814). Recently, not only Japanese varieties
but many foreign varieties have been used as
parents. In order to advance generations of hybrid
populations effectively, it is important to investigate
the heading performance of parental varieties
beforehand.

Heading characteristics of distinctive Japanese
varieties from Hokkaido to Kyushu and strongly
photoperiod-sensitive varieties such as Aman
which is one of the agricultural ecotypes cultivated
in India, were already clarified on Ishigaki island™ .

Double cropping of rice is widely practiced on
the island, and day length and temperature
conditions in the first and second seasons are
different” . The heading performance of tropical
type Indica varieties such as Boro and Aus in India,
the temperate type Indica varieties such as
Chinese Hsien and the tropical type Japonica
varieties such as those of the Javanica group has
not been investigated under cultivation in Ishigaki
except for a few varieties” 3). The present paper
reports on the heading performance of several rice
varieties in the first and second seasons on
Ishigaki island and a comparison between the
heading performance of the varieties on the island
and that at Tsukuba city, Ibaraki prefecture is also
presented.

Materials and Methods

A total of 139 rice varieties consisting of 77
indigenous and 62 improved varieties from various
countries were used. They were classified into 55
varieties of the Indica and 84 of the Japonica
varietal groups based on morphological
observations7) and esterase isozyme analysisw).
Out of the Indica group, 26 belonged to the tropical
type Indica and the remaining 29 to the temperate
type Indica. Since the heading performance of the
strongly photoperiod-sensitive varieties in the
varietal group (for example, Aman in India) had
already been clarified in Ishigaki, those were
excluded in the present experiments. Out of the
Japonica group, 52 belonged to the temperate type
Japonica (originating from Japan, Korea and North
China, etc.) and the remaining 32 belonged to the
tropical type Japonica (from the Philippines,
Indonesia and other southeastern Asian countries).
Variety name, varietal group and their origin are
listed in the Appendix.

Differences in heading date of rice varieties in
the first and second seasons were investigated at
the Okinawa Subtropical Station of JIRCAS on
Ishigaki island, Okinawa prefecture in 1992.
Sowing dates for the first and second cropping
seasons were February 21 and July 17,
respectively. Seedlings were raised in seedling
boxes and transplanted on March 12 and August 3
in the first and second seasons, respectively, with a
single plant per hill. Number of days for raising
seedlings was 19 days in the first season and 16 in
the second. The amounts of basal-dressing and
top-dressing at tillering stage were 0.3 and
0.2Nkg/a, respectively.

In order to compare the heading performance
of rice varieties between Ishigaki and mainland
Japan, the same varieties were grown on Ishigaki
island (North latitude : 24° 20", East longitude: 124°
10’) and at the National Institute of Agrobiological
Resources at Tsukuba (North latitude: 36° 1, East
longitude: 140° 6") in 1991. Sowing dates were May
23 in Ishigaki and May 9 in Tsukuba and seedlings
were raised using seedling boxes. The seedlings
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were transplanted on June 17 in Ishigaki and June
12 in Tsukuba. Heading date of the varieties was
recorded in both locations.

Results and Discussion

Differences in heading performance of several
varieties in the first and second seasons

The earliest variety in the first season was the
Japanese variety, Hokuto, which headed on April
20, while the latest one, Padi Kenikir Puti headed
on June 19 (Appendix). Number of days to
heading was 59 and 119 days, respectively (Table
1). In the second season Hokuto headed on
September 5, and was again the earliest among the
varieties used. The latest variety in the season was
Masumikir, which headed on October 27
(Appendix). Number of days to heading of these
two varieties in the second season was 50 and 102
days (Table 1).

A highly positive correlation (r=0.919) was
observed between the number of days to heading
in the first and second seasons (Fig. 1), though the
number of days to heading in the second season
was less than that in the first season for all the
materials. Araki & Ikehashi (1984) reported that
there was a high correlation (r=0.851) between the
heading dates of nine varieties (one Japonica and
eight Indica varieties) in the first and second
seasons in Ishigaki, toog).

Heading performance between the varieties in
the Indica and Japonica groups was compared.
The heading date in the Indica group ranged from
May 8 (the earliest variety) to June 14 (the latest)
in the first season and that of the Japonica group
from April 20 to June 19. The difference between
the earliest variety and the latest one was 38 days
in the Indica group and 61 days in the Japonica in
the first season (Table 1). The Japonica group
exhibited a larger variation in heading date than
the Indica group. In the second season, heading in
the Indica group occurred from September 19 to
October 16 while in the Japonica group from
September 5 to October 27. The Japonica group
showed a larger variation in heading date than the

Indica group in the second season, too. The
varieties with a strong photoperiod-sensitivity
headed from November to December on Ishigaki
island regardless of the sowing datesg). Since the
strongly photoperiod-sensitive varieties were
excluded in the Indica group in the present
experiments, this group showed a narrow range of
heading date. However, there were very few early
maturing varieties in the group. Therefore, most of
the hybrid populations derived from crosses using
the Indica varieties were expected to head late. At
present, in the hybrid populations from the crosses
using very early or early maturing parental
varieties three generations per year could be
efficiently accelerated under field conditions on
Ishigaki island, while for the Indica group
acceleration of a maximum of two generations per
year could be achieved.

Heading performance of the varieties was
compared among four varietal groups; the tropical
type Indica, the temperate type Indica, the tropical
type Japonica and the temperate type Japonica
groups.

Heading date of the tropical type Indica varied
from May 8 to June 9 in the first season, and from
Septembr 19 to October 12 in the second season.
The ranges of heading date in the first and second
seasons were 33 and 24 days, respectively, showing
a small variation in heading characteristics in the
four groups.

The heading date in the temperate type Indica
varied from May 11 to June 14 in the first season
and from September 23 to October 16 in the
second season, the former heading earlier than the
tropical type Indica group. As the decrease of
number of days to heading in this type was less
pronounced than that of the temperate type
Japonica, this type seems to have a longer basic
vegetative growth period.

The tropical type Japonica headed from May
12 to June 19 in the first season and from
September 15 to October 27 in the second.
Varieties of this type exhibited a wide range of
heading characteristics and most of them were late
maturing in both cropping seasons because of their
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Table 1. Heading characteristics of several rice varieties under double cropping on Ishigaki island

March transplanting Heading date
<Aprib> <May> <June>
020223 425262728293 12345678 910H12BMIZIGITIEI202223242526272829303 123456789100 121B1EI5KITIEI

Varietal group Number of days to heading Range Number of
59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 &4 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 [01 102 103 104 105 106 107 108 109 110 Lit H2 N3 14 1IS 116 117 118 119 Earliest- Latest (Days) varicties

Trop. Indica I 201 | 331 2 21 42 2 ! May 8-Jun. 933 26
Temp. Indica 1 211 41 1 12 320 0 Pr 3 1 May.11 - Jun. 14 35 29
Trop. Japonica 1 21 12112 2 1 222 2 I 2 11 May.12-Jun, 19 39 n
Temp. Japonica | 1 4210 623272 221213 1 1 Apr. 20 - May 30 41 52
=
Indica I 12 | I U U I A 3 222 4232311 | O 1 May §-Jun. 1438 55 ?%
Japonica 1 i 4210106232773 232225112 | 1 2 212 2 1 2 11 Apr.20-Jun. 19 61 84 a
~—
g
August transplanting Heading date o
<September> <October> —
S 67 8 910N NRBUIS6ITIIBIG0222324252627282930 12345678 910H1213MI51617181920202223247252%27 &g
N
Varietal group Number of days to heading Range Number of
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 7t 7273 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 Earliest- Latest (Days) varieties
Trop. Indica I 242311 4 2401 1 Sep. 19-Oct. 12 24 26
Temp. Indica 1 3 P23 1 101323 12121 2 Sep. 23 - Oct. 16 24 29
Trop. Japonica ] 1 2011 22123 4 I 2 1 3 1 1 ] Sep. 15 - Oct. 27 43 R
Temp. Japonica 1 251353272243 1 | Sep. 5-0ct. 430 52
Indica 1 1272434151564 122 11 2 Sep. 19 - Oct. 16 29 55
Japonica 1 12514 5328226411 1321123 5 {2 I 3 1 1 1 Sep. §-0ct. 27 53 84

Numerals indicate the number of varicties.
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Fig. 1 Relationship between number of days to heading in
the first and second seasons on Ishigaki island.

long basic vegetative growths’ ", Therefore, the
tropical type Japonica varieties used in the present
experiments were characterized by a weak
photoperiod-sensitivity and a long basic vegetative
growth period. The earliest varieties in both
cropping seasons belonged to the temperate type
Japonica, and there were many early maturing
varieties in the same group. As the number of days
to heading was reduced in the second season, this
type seems to have a shorter basic vegetative
growth period than the varieties of the other types.
In this group Kahei and Taichung 65 headed very
late, in contrast to other varieties. Judging from
their heading characteristics, these two varieties
seem to belonged to the tropical type Japonica.

The heading performance of several rice
varieties and varietal groups in the first and second
cropping seasons in Ishigaki was clarified and the
data obtained should provide useful information for
efficient rapid generation advancement.

Comparison of heading performance of rice
varieties between Ishigaki and Tsukuba

Since the sowing and transplanting dates in
the present experiments were slightly different
between Ishigaki and Tsukuba, a precise
comparison of the date could not be made.

However natural day length conditions in Ishigaki
and Tsukuba are completely different (Table 2), for
example the shortest day length in the summer
solstice is 13 hours and 39 minutes in Ishigaki and
14 hours 37 minutes in Tsukuba. Furthermore,
since the temperature conditions are also different
between the two locations (Table 2), we considered
that it is possible to determine the difference in
heading characteristics between the varieties
based on the present results as a general trend.

As shown in Fig. 2, a significantly positive
correlation (r=0.740) was observed between
heading dates of the Indica group grown in
Ishigaki and those in Tsukuba. As most varieties
showed a distribution of heading dates, Y=X, these
varieties may not head earlier even in Ishigaki
because of the longer basic vegetative growth. For
example, IR24 required 97 and 108 days to head in
Ishigaki and Tsukuba, respectively.

For the Japonica group a significantly positive
correlation (r=0.702) was also observed between
the heading dates in Ishigaki and in Tsukuba (Fig.
2). As most varieties showed a distribution below a
linear line, Y=X, many Japonica varieties in Ishigaki
headed earlier than in Tsukuba. Particularly
Shiranui, Nishihomare and Reiho, varieties which
were released for Kyushu island, headed earlier
than other Japanese varieties because of the
shorter basic vegetative growth periodm).

However, the tropical type Japonica varieties,
for examle, Padi Kenikir Puti and Masumikir, did
not head earlier due to their longer basic
vegetative growth periode' "' " In most of the
Japonica varieties except for the tropical type the
growth duration could be shortened in Ishigaki. A
higher correlation of r=0.950 was reported between
heading dates in the first season in Ishigaki and in
Tsukuba, and also r=0.934 between heading dates
in the second season in Ishigaki and in Tsukuba,
using nine varieties”. It was concluded that
selection for earliness could be roughly achieved in
Ishigaki. Judging from the present results,
however, since the correlation coefficient was not
very high in the Japonica group (r=0.702), it may
be difficult to select plants having a relatively
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Table 2. Temperature and day length in Ishigaki and Tsukuba

Location Temperature Jan. Fed. Mar. Apr. May Jun Jul.  Aug. Sep. Oct. Nov. Dec.
Max. CC) 216 206 245 260 287 317 324 323 305 275 245 234
Ishigaki Mean (°C) 19.2 183 22.1 235 263 293 300 295 28.1 250 222 206
Min (°C) 17.3 16.3  20.1 214 244 275 281 275 259 232 205 18.2
Max (°C) 9.2 10.1 12.9 186  22.1 263 293 282 262 20.1 15.5 11.4
Tsukuba Mean ("C) 3.2 4.0 7.7 13.6 170 221 246 238 223 16.6 10.2 6.2
Min (°C) -2.2 -1.8 3.0 9.3 12.2 186 212 207 194 13.3 5.5 1.1
Location gli.y;i%th Jan. Fed. Mar. Apr. May Jun. Jul. Aug.  Sep. Oct. Nov. Dec.
Ishigaki 1049 1122 12.02 1244 13.19 1337 1329 1258 12.18 11.36 10.58 10.40
Tsukuba 11.13  12.00 12.58 14.07 15.14 1549 1531 1437 13.30 1224 1129 11.00
9nop
o5l method of plant breeding Eds. Sakai, K.1.,
il R.Takahashi & H.Akemine: 265-281 [in
8/30¢ Japanese] Tokyo.
Z g5t 2) Araki, H. & Ikehashi, H. (1983). The present
:é: 80t status and problem of rice production on the
& wisl Yaeyama Islands. Okinawa Agriculture 18: 27-
g 31 [in Japanese].
£ 3) Araki, H. & Ikehashi, H. (1984). Rapid
£yt generation advance for rice breeding in
7/33/(‘): subtropics. TARC Okinawa Research Paper
Series 1: 1-16 [in Japanese].
i 4) Ikehashi, H., et al. (1989). Rapid generation
7o advancement for rice using the subtropical
15 [ ¢ Indica variety climate conditions. Nettai-nouken-shuho 66: 5-
° @ : Japonica variety .
7]50 7f25 7/3'0 é/l 8/5 8/10 8/l15 8}2() 8/'}_5 8/50‘9/1 9}5 8 lin Japanese].
Heading date on Ishigak island 5) Ishizaka, S. & Samoto, S. (1975). An
establishment of the short term system of rice
Fig. 2. Relationship between heading date on Ishigaki breeding using a green house in rice plant.
island and Tsukuba city. Bull. of Hokuriku Nat’l Agric. Exp. Stn 18: 45-
94 [in Japanese with English summary].

6) Kudo, M. (1968). Genetical and
strong photoperiod-sensitivity and a short basic thremmatological studies of characters,
vegetative growth period, particularly for the physiological or ecological, in the hybrids
temperate type Japonica. between ecological rice groups. Bull. of Nat.

Inst. of Agric. Sci. D19: 1-84 [in Japanese with
References English summary].
7) Matsuo, T. (1952). Genecological studies on

1) Akemine, H. (1958). Practical aspects of bulk
method of breeding. In Studies on the bulk

the cultivated rice. Bull. of Nat. Inst. of Agric.
Sci. D3: 1-112 [in Japanese with English
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summary].

Matsunaga, K. & Sasaki, T. (1993).
Establishment of four croppings a year for
accelerated generation advancement in rice
breeding, 1. Shortening of growing period by
controlling soil temperature. Tohoku J. of Crop
Sci. 36: 41-42 {in Japanese].

Nagamine, T. & Yamamori, M. (1994). Seed
multiplication of photoperiod-sensitive rice
varieties under the subtropical climatic
conditions of Ishigaki island. Japan. J. Trop.
Agric. 38: 341-322 [in Japanese with English
summary].

11) Sakai, M., et al. (1990).

10) Nakagahra, M. et al. (1975). Genetic variation

and geographic cline of esterase isozymes in
native rice varieties. Japan. J. Genet. 50: 373-
382.

A generation
advancement system for rice breeding using
solar-powered water-heating greenhouse.
Kinki Chugoku Agric. Res. 80: 8-13 lin
Japanese].

12) Wada, E. (1952). Studies on the response of

heading to day-length and temperature in rice
plants. Japan. J. Breed. 2:55-62.
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Appendix Heading date of rice varieties in Ishigaki and Tsukuba
Varietal Heading date

No.  Variety name group Orign  yhieaki1  Ishigakill  Ishigakill  Tsukuba
1 Ma Sho Trop. Indica Burma Jun. 1 Aug. 21 Oct. 4 Aug. 26
2 Muha Trop. Indica India May 19 Aug. 21 Oct. 1 Aug. 21
3 Dakanalo Trop. Indica India May 8 Aug. 11 Sep. 19 Aug. 21
4 Surjamkhi Trop. Indica India May 19 Aug. 18 Sep. 28 Aug. 15
5 Dular Trop. Indica India May 10 Aug. 7 Sep. 25 Aug. 4
6 Pusur Trop. Indica India May 11 Aug. 11 Sep. 24 Aug. 5
7 T246 Trop. Indica India May 10 Aug. 10 Sep. 25 Aug. ©
8 Chinsurah Boro 2 Trop. Indica India May 29 Aug. 21 Oct. 3 Aug. 15
9 Jhona?2 Trop. Indica India May 14 Aug. 21 Sep. 24 Aug. 28
10 Co 13 Trop. Indica India May 22 Aug. 26 Sep. 27 Aug. 23
11 Nepal 1 Trop. Indica Nepal May 25 Aug. 16 Oct. 4 Aug. 11
12 Nepal 8 Trop. Indica Nepal May 19 Aug. 14 Oct. 3 Aug. 11
13 Nepal 18 Trop. Indica Nepal May 28 Aug. 17 Oct. 4 Aug. 12
14 Nepal 555 Trop. Indica Nepal May 24 Aug. 24 Oct. 5 Aug. 19
15 Kinandang Puti Trop. Indica Philippines May 18 Aug. 16 Sep. 26 Aug. 9
16 Jaguary Trop. Indica Brazil Jun. 1 Aug. 16 Oct. 4 Aug. 16
17 Milyang 23 #5235 Trop. Indica Korea May 28 Aug. 19 Sep. 26 Aug. 19
18 Suweon 258 HKJE258%  Trop. Indica Korea May 29 Aug. 23 Oct. 1 Aug. 30
19 Tongil e Trop. Indica Korea May 28 Aug. 14 Sep. 29 Aug. 21
20 Habataki INNG Trop. Indica Japan May 18 Aug. 6 Sep. 27 Aug. 9
21  Sari-kuin FY=r4-v Trop. Indica Japan May 22 Aug. 18 Sep. 25 Aug. 15
22 1R24 Trop. Indica IRRI Jun. 9 Aug. 28 Oct. 12 Aug. 25
23 IR28 Trop. Indica IRRI May 28 Aug. 17 Oct. 1 Aug. 17
24 IR29 Trop. Indica IRRI May 24 Aug. 20 Oct. 1 Aug. 14
25 1IR30 Trop. Indica IRRI May 20 Aug. 20 Sep. 27 Aug. 17
26 IR2061-214-3 Trop. Indica IRRI May 18 Aug. 18 Sep. 25 Aug. 28
27 Xuanchangmi HEK Temp. Indica China May 17 Aug. 10 Sep. 29 Aug. 8
28 Liuzhoubaoyazao MIJNE3FF  Temp.Indica  China May 19 Aug. 8 Oct. 2 Aug. 5
29 Xiligu A Temp. Indica  China May 20 Aug. 5 Sep. 25 Aug. 5
30  Aijiaonante %MTY: Temp.Indica  China May 26 Aug. 10 Sep. 28 Aug. 16
31 Hongmi PN Temp. Indica ~ China May 30 Aug. 10 Oct. 3 Aug. 17
32 Chixiandao FE R Temp. Indica  China May 15 Aug. 11 Sep. 25 Aug. 10
33 Hongxienuo AL Temp. Indica  China May 22 Aug. 17 Oct. 1 Aug. 11
34 Hunanxian W Temp. Indica ~ China Jun. 3 Aug. 19 Oct. 10 Aug. 17
35 Deegeowoogen fRIIE%:  Temp.Indica  China Jun. 7 Aug. 22 Oct. 10 Aug. 23
36 Daorengiao B NG Temp. Indica ~ China Jun. 5 Aug. 22 Oct. 4 Aug. 23
37 Duanguanhualuo 55/ fEHR Temp. Indica China Jun. 8 Aug. 23 Oct. 16 Aug. 20
38 Zhamianni FLAATE Temp. Indica China Jun. 7 Aug. 25 Oct. 16 Aug. 20
39 Hongcjeuhzhai Temp. Indica China May 26 Aug. 8 Sep. 30 Aug. 4
40 Qingyu st Temp. Indica ~ China May 31 Aug. 19 Oct. 9 Aug. 16
41  Wuguhualuo Bt Temp.Indica  China May 31 Aug. 16 Oct. 11 Aug. 17
42 Deejiachualuo {EMFER.  Temp.Indica  China May 30 Aug. 15 Oct. 8 Aug. 12
43 Dengpaozhai £y Temp. Indica China Jun. 6 Aug. 20 Sep. 27 Aug. 22
44 Toboshi & Temp. Indica  Japan May 19 Aug. 14 Sep. 23 Aug. 21
45 Tadukan Temp. Indica Philippines Jun. 14 Aug. 20 Oct. 5 Aug. 30
46 Guangluai 4 JLFE%E4  Temp.Indica  China May 11 Aug. 8 Sep. 29 Jul. 24
47 Nanjing 11 Fi11%  Temp.Indica  China May 19 Aug. 6 Sep. 29 Aug. 12
48 Juanyebai BN Temp. Indica China May 16 Aug. 8 Sep. 25 Aug. 1
49 China 830 Temp. Indica China May 15 Aug. 14 Sep. 28 Aug. 12
50 Zhaiyeqing 8 723 %8%  Temp.Indica  China May 19 Aug. 16 Oct. 4 Aug. 11
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(cont.)

Varietal Heading date
No. Variety name group Origin Ishigaki 1 Ishigaki I Ishigakill N
51 Guizhao 2 B2y Temp. Indica ~ China Jun. 2 Aug. 23 Oct. Aug. 21

5
52 Dianyu 1 B Temp. Indica  China May 25 Aug. 21 Oct. 5 Aug. 12
53 Taichungxian3  &W{l1%  Temp.Indica  Taiwan  Jun. 7 Aug. 25 Oct. 9 Aug. 23
54 Taichungyu 204  HHE204%5 Temp. Indica Taiwan May 30 Aug. 19 Oct. 3 Aug. 21
55 Taichungzailai | &HIEHK 1% Temp. Indica  Taiwan  Jun. 1 Aug. 20 Oct. 3 Aug. 22
8
9

56 Nanjingxiangdao FILIEHRE  Trop. Japonica China May 19 Aug. 14 Sep. 2 Aug. 19
57 Naxi e Trop. Japonica  China May 14 Aug. 11 Sep. 1 Aug. 23
58 Bayuenuo AHEE Trop. Japonica  China May 18 Aug. 5 Sep. 22 Aug. 26
59 In Sitt Trop. Japonica Burma May 31 Aug. 14 Sep. 29 Aug. 21
60 Khauk Yoe Trop. Japonica Burma Jun. 3 Aug. 15 Oct. 7 Aug. 23
61 Mack Kheua Trop. Japonica  Laos May 31 Aug. 21 Oct. 4 Sep. 3
62 Khao Nok Trop. Japonica  Laos May 31 Aug. 20 Oct. 4 Aug. 31
63 Deng Mack Tek Trop. Japonica  Laos Jon. 1 Aug. 18 Oct. 4 Sep. 4
64 Dam Ngo Trop. Japonica  Laos Jun. 1 Aug. 20 Oct. 4 Sep. 4
65 Lep Xang Trop. Japonica Laos May 24 Aug. 21 Sep. 27 Sep. 16
66 Daw Dam Trop. Japonica  Laos May 22 Aug. 15 Oct. 1 Sep. 4
67 Canabongbong Trop. Japonica  Philippines Jun. 3 Aug. 19 Oct. 11 Aug. 21
68 Simedel Trop. Japonica  Indonesia May 31 Aug. 17 Oct. 7 Aug. 21
69 Siampang Trop. Japonica  Indonesia Jun. 5 Aug. 26 Oct. 15 Aug. 26
70 Ladang Trop. Japonica  Indonesia Jun. 12 Sep. 4 Oct. 22 Sep. 2
71  Simanoek Trop. Japonica Indonesia May 30 Aug. 16 Oct. 2 Aug. 20
72 Bodat Mayang Trop. Japonica Indonesia Jun. 2 Aug. 15 Sep. 30 Aug. 23
73  Masumikir Trop. Japonica Indonesia Jun. 18 Aug. 31 Oct. 27 Aug. 28
74 Padi Kenikir Puti Trop. Japonica Indonesia Jun. 19 Sep. 1 Oct. 24 Aug. 30
75 Geraldine Trop. Japonica  Brazil May 25 Aug. 16 Oct. 2 Aug. 19
76 Afgha WYR-5088 Trop. Japonica  Russia May 19 Aug. 31 Oct. 2 Aug. 19
77 Shwe War Trop. Japonica  Burma Jun. 5 Aug. 18 Oct. 6 Sep. 6
78 KU 70-1 Trop. Japonica Thailand May 15 Aug. 14 Sep. 22 Aug. 26
79 Dinalaga Trop. Japonica  Phlippines May 25 Aug. 10 Sep. 24 Aug. 21
80 Vista Trop. Japonica USA May 21 Aug. 6 Sep. 23 Aug. 11
81 North Rose Trop. Japonica USA May 14 Aug. 7 Sep. 25 Aug. 15
82 Labelle Trop. Japonica USA May 20 Aug. 18 Sep. 28 Aug. 20
83 Texas Fortuna Trop. Japonica USA Jun. 2 Aug. 16 Sep. 29 Aug. 21
84 (CS-S4 Trop. Japonica USA May 12 Aug. 7 Sep. 15 Aug. 24
85 Tambo Trop. Japonica  Brazil Jun. 9 Aug. 29 Oct. 15 Aug. 23
86 Dourado Precoce Trop. Japonica  Brazil May 22 Aug. 16 Oct. 1 Aug. 15
87 Moroberekan Trop. Japonica  Liberia Jun. 12 Aug. 23 Oct. 15 Sep. 2
88 Asahi pJi:) Temp. Japonica Japan May 18 Aug. 21 Sep. 19 Aug. 31
89 Akage IRE Temp. Japonica Japan May 6 Aug. 2 Sep. 14 Aug. 2
90 Shirakawa = Temp. Japonica Japan May 12 Aug. 4 Sep. 22 Aug. 6
91 Shinshu-kaneko M &F Temp. Japonica Japan May 9 Aug. 10 Sep. 16 Aug. 7
92 Shinshu = Temp. Japonica Japan May 9 Aug. 11 Sep. 18 Aug. 7
93 Oba K Temp. Japonica Japan May 6 Aug. 8 Sep. 13 Aug. 16
94 Sekiyama Bl Temp. Japonica Japan May 7 Aug. 5 Sep. 13 Aug. 17
95 Kabhei B Temp. Japonica Japan May 28 Aug. 17 Sep. 28 Aug. 16
96 Kokuryoumiyako 7 FLES Temp. Japonica Japan May 6 Aug. 7 Sep. 15 Aug. 24
97 Tamanishiki Eok Temp. Japonica Japan May 7 Aug. 5 Sep. 15 Aug. 24
98 Jikkoku +H Temp. Japonica Japan May 6 Aug. 9 Sep. 15 Aug. 23
99 Ginbozu R E Temp. Japonica Japan May 11 Aug. 12 Sep. 23 Aug. 8
100 Banzai Vips Temp. Japonica Japan May 6 Aug. 10 Sep. 15 Aug. 30
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(cont.)
Varietal Heading date

No.  Variety name group Origt  |ohigaki1  Ishigakill  Ishigakill  Tsukuba
101  Kameji Bih Temp. Japonica Japan May 4 Aug. 10 Sep. 16 Aug. 30
102 Shinriki i) Temp. Japonica Japan May 11 Aug. 21 Sep. 19 Sep. 5
103 Kogyoku wE Temp. Japonica Japan May 15 Aug. 23 Sep. 19 Sep. 5
104 Damattero AR Temp. Japonica Japan May 16 Aug. 4 Sep. 21 Aug. 11
105 Huanggu HE Temp. Japonica China May 7 Aug. 6 Sep. 15 Aug. 22
106 North China 16  3k3£16%  Temp. Japonica China May 19 Aug. 19 Sep. 22 Aug. 22
107 Lizihong TR Temp. Japonica China May 16 Aug. 11 Sep. 19 Aug. 23
108 Sinaba Temp. Japonica Philippines May 19 Aug. 7 Sep. 23 Aug. 19
109 Norin 1 B Temp. Japonica Japan May 11 Aug. 11 Sep. 21 Aug. 3
110 Norin 8 AR Temp. Japonica Japan May 7 Aug. 5 Sep. 15 Aug. 26
111 Norin 29 K295 Temp. Japonica Japan May 6 Aug. 7 Sep. 14 Aug. 26
112 Fujisaka 5 55 Temp. Japonica Japan May 8 Aug. 5 Sep. 15 Aug. 5
113 Hokuto e Temp. Japonica Japan Apr. 20 Jul. 16 Sep. 5 Jul. 12
114 Kitahikari Frehy Temp. Japonica Japan Apr. 29 Jul. 21 Sep. 12 Jul. 17
115 Todorokiwase U Temp. Japonica Japan May 15 Aug. 12 Sep. 23 Aug. 5
116 Sasanishiki =% Temp. Japonica Japan May 11 Aug. 5 Sep. 20 Aug. 5
117 Reimei Z9 Temp. Japonica Japan May 7 Aug. 5 Sep. 16 Aug. 5
118 Kinmaze A Temp. Japonica Japan May 17 Aug. 12 Sep. 16 Aug. 26
119 Akihikari T¥EHY Temp. Japonica Japan May 6 Aug. 5 Sep. 14 Aug. 4
120 Toyonishiki Ve Temp. Japonica Japan May 10 Aug. 5 Sep. 17 Aug. 7
121 Honenwase R VUL Temp. Japonica Japan May 9 Aug. 6 Sep. 19 Aug. 6
122 Kinuhikari FAEAY Temp. Japonica Japan May 4 Aug. 3 Sep. 16 Aug. 9
123 Koshihikari aveny Temp. Japonica Japan May 5 Aug. 3 Sep. 18 Aug. 15
124  Kochihibiki aFkeT % Temp. Japonica Japan May 5 Aug. 5 Sep. 14 Aug. 18
125 Nipponbare H A Temp. Japonica Japan May 4 Aug. 10 Sep. 14 Aug. 22
126 Koganemasari A Temp. Japonica Japan May 7 Aug. 7 Sep. 15 Aug. 26
127 Nakateshinsenbon H4#-F4 Temp. Japonica Japan May 11 Aug. 13 Sep. 15 Aug. 26
128 Reiho VA% Temp. Japonica Japan May 12 Aug. 14 Sep. 15 Aug. 30
129 Nishihomare RV Temp. Japonica Japan May 6 Aug. 12 Sep. 15 Aug. 31
130 Shiranui Y734 Temp. Japonica Japan May 8 Aug. 12 Sep. 17 Sep. 2
131 Hoshiyutaka VALY Temp. Japonica Japan May 19 Aug. 21 Sep. 22 Aug. 30
132 Ochikara EEN Y Vi Temp. Japonica Japan May 17 Aug. 7 Sep. 22 Aug. 14
133 Owarihatamochi 17N Temp. Japonica Japan May 10 Aug. 3 Sep. 19 Aug. 7
134 Hokurikumochi 141 JtF&55141%5 Temp. Japonica Japan May 11 Aug. 9 Sep. 20 Aug. 8
135 Taichung 65 BH6sH Temp. Japonica Taiwan May 30 Aug. 19 Oct. 4 Aug. 21
136 Wzbeuskij 2 Temp. Japonica Russia May 6 Jul. 29 Sep. 15 Aug. 3
137 K78 Temp. Japonica India May 4 Jul. 20 Sep. 17 Aug. 3
133 R.M. Temp. Japonica Italy May 11 Aug. 3 Sep. 19 Aug. 4
139 Romeo Temp. Japonica Italy May 6 Aung. 3 Sep. 15 Aug. 7

Note

Ishigaki I Ishigaki Il Ishigaki Il Tsukuba
Sowing date Feb. 21 May 23 Jul. 17 May 9
Transplanting date Mar. 12 Jun. 17 Aug. 3 Jun. 12
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