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Varietal Differences of Panicle
Characters in Rice in Hokkaido

Masayuki Mural
Chair of Agriculture, Faculty of Agriculture

Abstract: Investigation was made on the variation of panicle characters in 32 historical
varieties in Hokkaido. They were divided into three groups: group A (indigenous varieties
and pure line selections from some of them, nine entries as total), group B (12 varieties
developed through hybridization. Their official recommendations were begun from 1935 to
1961), and group C (11 varieties. Their official recommendations were begun from 1962 to
1975). They were transplanted with single seedling per hill in the field. The panicles of
main culm were measured (Table 1.). The abbreviations of nine panicle characters were
used in this study. There is the following relationship among five panicle characters
(Murat and Iizawa 1994). NS = SB1 x NBI + SB2 x NB2 x NB1 (NB2 x NB1 = No. of
secondary branches per panicle). This formula indicates that NB1, NB2, SBl and SB2 are
the components of NS.

The mean values of the three varietal groups in each character were in following order
(Table 3): A =B >CinNS; A=B=CinNBl; A>B>CinNB2; A<B =C
inSBl;: A=B>CinSB2: A>B=CinLP; A>B>CinLBl and LB2; A > B
> C in B2%.

Four varieties of large and small NSs were examined about eight characters (Fig. 1).

It seems that NB1 and NB2 exerted greater'effects on NS than other characters (Table
4. and 5.).

The varieties of group C have brown rice of high grade in external appearance, according
to the standard in Hokkaido (Hokkaido Central Agricultural Experiment Station 1979, Ege
1982). In general, green and opaque rice kernels were more frequent in spikelets setting on
secondary branches than in those setting on primary branches. It was inferred that small
B2%s of most varieties in group ¢ were advantageous for enhancing the grade of brown

rice.
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J|ED Y E. BREEEOGRICH > THENBIES - 1o (tiEEBELRRE 1967, A
1963), _

PIER R, MRSBECII2RERBOHEEIW . ERXEL»S HESH #
JRFELS BEMsBks it JuEEEERRE 1967, S5, REBEBIECL > TER
ahic BE . EROGELLERTEBRL OZNTH - DT, 1940FC ZETERBED55%
KETIEfEhic, 20%d, BREBEOHERE - FEBTHOL R &R - . BAmEY L oIX
BimLEU 7z JuisssERiRg 1967TF, AF 19638F), = LT, 19628, o BRAEE LT3
Frani ca—A5 @&, G BIE, BERL S ORI X > TEEREIC B Y 32N %R
Wl BAETOH - 10T, —H i BIES BN, W BROBERERICK L TRt
Th 5 e DIfENERIEED U (bigERERRE 1967, Hib 51968, £EAL19TD, Ll
HRICHOLNT, AYHY) 2 F5eh ) BEOZOROERPENERS NI 4V H
Vid, BEOKETOENDOEETH S, F7eH Vi3, ZhETORBLORE - BAKTH -
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e OB ER (R« KTF1983, Murar and lizawa 1994) S EEZHWTHE LR L 2.
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BEPLR0, VTN OREBREIC L > THRE i, CEIZ. 1962~1975F IR EREICRE S
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foo RO R RF(L0fE R D F RO OTEEME % FH 1,

FAELAEBEBLUCZNOLOEH LAEEATablel. KEE Lz, 1 FEZHIER (NS) B Ltk
DIF OGS SH 5 (FfH « KAT1983, Murar and lizawa 1994),

NS = SB1 x NB1 + SB2 X NB2 x NB1 (NB2 X NBl = 2 KEREH)
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fthr. 2 REMEICELET 23008 (1HX0) o | BEERIc T 284 %£B2% (2 IREES
TEHE) EMHRT 3, DB, AARX TR, THOOBHREHAVEIEET 3,
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Table 1. Panicle characters and abbreviations

Character (abbreviation) Explanation

1. No. of spikelets per panicle (NS)  Measured by panicle of main culm.

2. No. of primary branches (NB1) do.

3. No. of secondary branches do.

4. No. of secondary branches per No. of secondary branches per panicle + No. of
primary branch (NB2) primary branches per panicle.

5. No. of spikelets per primary No. of spikelets setting on primary branches
branch (SB1) + No. of primary branches.

6. No. of spikelets per secondary No. of spikelets setting on secondary branches
branch (SB2) + No. of secondary branches.

7. Length of panicle (LP) Length from base to tip of panicle.

8. Length of primary branch (LB1)  Total length of primary branches + No. of
primary branches.

9. Length of secondary branch (LB2) The mean length of secondary branches, measured
by the second lowest primary branch from the
panicle base.

10. Percentage of spikelets setting No. of spikelets setting on secondary branches
on secondary branches (B2%) + No. of spikelets per panicle X 100.
R

3 RBEROMERCRLEO M ERLE L (Tabled ). BH. EMEOHEME 3 Table 2.
12 Lo NSTid. CRDHIO 2B L D/INTH»7h, ABEBROMEAREZERI L -7 B
B, BPNREAAE (50.6) TE&EHY (61.4) MBEHITKE, fiih. BEREEREE (135.0)
TH »7o NBLIEBWTIZ. 3BEOEIEBRTH L >, KL, BA1L3 (EREE) » 5ok
INGA(IE B ) ETOIR S RRERENZED Shi (Table2 Do NB2THE. CE o 2 FF
IOEBEI/NS VA, ABE BROBICEESEREh o1, BB, BRKRMBEERL O BH-EEL
(3.18) THY. B/MEIREBME (0.95) THr e (1.25) HIhiRWE, SBITIE. AR
BIBHB OIS hot, Chid. ABICBVLT, IHRELEOM B.7) ik vFL C/MhEL,
HERISBOMES CNITIRV NS ot oD TH %o SB2THE. CHBMLO 2B L D/NED -
tro LPTIE. ABIMHIO 2 BEX O EBICED - o BB, BRARKE (224cm) T, R/NEHES
pi (13.8cm) TH -0 NSHBEKOLREEDLPIZ. HREETH » 7, LBIELB2IZ. WIN
b ABISBESCHROIETH » 77, O 2WHEIBOV T, JBIREEISBKR TIREH T HITIKE,
B ADEDRENTS - T0 B2%IE. ABS>BES>CHOMETH D BRKRKRE (74.9) THE?2 =
(64.8) T NITIRE, B/NEB2H0E (83.2) TEI D w D (35.6) AT HITIRWIL

Table 4 1T i3 RHHEOEOMBIRE A Lz, NSid. NBl, NB2, SB2® L ULP & 1 %7K%E
CHELHEER L. NBlid. NSPAOTE & 3ABBIRIRASER®D 5N h > /oo NB2i3\ SB2.
LB1H X ULB2E B WAEEI AR Lice SBlid. NS& 3HHBIRGROSED SN » foo SB2ELLB2OD
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Table 2. Panicle characters of the 32 varieties

Group  Variety NS NB1 NB2 'SBl  SB2 LPY LBIV LB2Y B2%
Akamoro 117.5 8.1 2.43 5.8 3.6 224 92 216 60.2
Iburiwase 90.5 6.1 3.18%  3.7° 3.5 16.8 9.9% 2.26° 74.9°
Akage 77.4 7.9 1.57 54 2.8 17.9 7.6 1.27 4.4
Tokachikuroge 91.3 9.4 1.63 5.1 2.9 16.9 73 162 47.9

A. Igoshiwase 88.2 7.7 1.78 6.0 3.1 18.3 76 144 47.6
Bozu 97.1 8.8 1.99 4.9 3.1 175 7.7 1.76 55.8

Bozu. 2 go 93.1 7.5 2.40 4.4 3.4 18.6 9.0 215 64.8

Bozu 5 go 111.1 8.2 2.34 4.8 3.77 19.8 83 215 64.4
Kitamiakage 85.9 7.9 1.86 5.4 3.0 15.9 7.2 159 50.5
Fukoku 89.1 6.7 2.27 5.1 3.6 17.1 78 186 61.3

Norin 20 83.7 8.6 1.48 5.3 3.0 15.7 6.3 1.45 45.9

Eiko 99.0 9.8 1.48 5.5 3.1 14.7 6.3 1.37 45.8
Ishikarishiroke 135.0* 11.3* 1.88 5.3 3.6 16.3 7.0 1.32 55.8
Kamenishiki 80.1 7.1 2.14 4.8 3.0 18.7 8.3 1.85 57.3

B Shin-ei 104.4 8.1 2.00 6.6 3.2 17.3 7.0 1.03 48.9
’ Toyohikari 74.4 7.3 1.67 5.3 2.9 15.3 6.6 1.23 47.2
Terunishiki 82.3 7.9 1.59 5.6 3.0 15.1 6.4 1.60 46.5
Shinsetsu 92.8 8.3 1.58 6.1 3.2 16.4 70 1.35 45.8
Fukuyuki 120.2 9.5 1.92 6.5 3.2 17.4 6.6 1.14 48.8
Mimasari 76.0 7.2 1.38 6.6 2.9 15.2 64 1.13 37.9
Sasahonami 111.9 7.2 2.60 6.8° 3.4 16.4 8.0 1.59 56.4
Yukara 78.1 7.7 1.55 5.3 31 16.6 64 131 47.9
Shiokari 99.9 103 1.45 5.4 3.0 15.1 6.0 1.13 443
Horyu 76.3 8.3 1.25 5.9 2.6 156 6.3 1.08 35.6

Uryu 86.2 7.5 1.93 5.6 3.0 15.9 6.8 1.02 51.0
Himehonami 78.2 7.7 1.53 5.7 2.9 15.1 6.7 1.31 43.5

C. Sorachi 70.3 7.0 1.57 5.3 3.0 15.3 6.3 1.22 47.1
Narukaze 50.6°> 6.4° 0.95® 5.3 2.8 13.8° 56> 0.95° 33.2°
Matsumae 95.0 9.6 1.58 5.6 2.7 18.0 6.5 115 436
Ishikari 84.5 8.3 1.76 5.2 29 171 6.7 1.46 49.3
Yunami 71.6 6.3 2.02 5.1 3.1 15.3 7.0 132 55.2
Kitahikari 61.4 7.3 1.25 4.8 2.9 14.8 6.0 1.18 42.5

Mean Value 89.2 8.0 1.81 54 3.1 16.6 7.1 145 50.0

Standard deviation 17.5 1.2 0.45 0.6 0.3 1.7 1.0 0.36 8.8

C. V.” (%) 19.6 147 25.0 11.9 8.9 10.4 140 250 17.6

Abbreviations : see Table 1. *Maximum value. °Minimum value.
Vem. ¥ Coefficient of variation.
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Table 3. Comparison of the three varietal

groups in panicle characters

Group

Character A. B. C.

NS 94.7 95.7 * 775 (**)
NB1 8.0 8.3 7.9

NB2 2.13 1.83 * 1.53 (% =*)
SB1 5.1 * 5.8 5.4

SB2 3.2 3.2 *% 29 (%xx)
LP 18.2 * 16.3 15.7 (% %)
LB1 82 x=*x 7.0 * 64 (*%)
LB2 1.82 ®x 141 % 119 (% %)
B2% 56.7 49.8 448  (* %)

*, * * Difference between two groups was

significant at the 0.05 and 0.01 levels,
respectively, according to the t-test.

Significant difference between group A and
C was shown in parentheses.

Abbreviations: see Table 1.

Table 4. Correlation coefficients among panicle characters

NS
NB1
NB2
SB1
SB2
LP
LB1
LB2
B2%

NS

.636 "~
012 %
.230
.667 **
.526 "~
.398 "
.324 .
AT8 T

NB1
—.239
.199
.006
.084
—.254
—.188
—.174

NB2
—.286
161"
YL
898 **
70
947 7

SB1
—.169
—.07M
=377
—.537 *"
—.510""

SB2

.605 *~
.666 **
673"
813"

LP

27t LB1
.632 " 873
.562 "* 874

LB2
846 **

Abbreviations: see Table 1.

*, **Significant at the 0.05 and 0.01 levels, respectively.

NSOE W 2 B LDV 2 REOMIEE £Fig. Lok, MPhoBFER. 23270 FaH
T AR (%) ThHB, ABHICELNSH S FHICKZ WRETIE, NSOBMIINB2ZOHEMN &
FIEETH - 1o /. LP. LBIR SO RLB2EES » 1 (Fig. 1.-(1)). BEHCE LNSHHE KD
LREAETH. NSOBEMIENBlo#EmzEE LTER L (Fig. 1.-(2)). L L. LPELBLIFW
Bl (RRFED) LRBEETH., LB2EPRNTH 1, EB. Thb 2 mEDOSB2IE., PPK
TH -ty CEICE UNSHE/NDE 308 1E. NB2BELL/INTHD, NBIESB2b/Nah o7
(Fig. 1.-(3))o %7 LB2BEEF /NS (| LPELBIA/NTH » 72, RRROEA G F5EHY
baohi (Fig. 1.-(4),
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Table 5. Multiple regression analysis using NS (the number of
spikelets per panicle) as dependent variable, and
its four components as independent variables

Partial regression Standard partial
Character coefficient regression coefficient
NBL 10.4 0.701
NB2 20.4 0.527
SB1 7.9 0.294
SB2 19.7 0.312
Constant ©—135.7
Coefficient of determination 99.1
F-value"’ 7M7.73

Abbreviations: see Table 1.
" Mean square due to regression .~ Residual.
** Significant at the 0.01 level.
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NS
132

LB2
91

LB 198 104 NB 2

SB1
LP 116
SB2
(1) Akamoro (2) Ishikarishiroke
NS NS NB 1
; LB2 69
LB625 57 I;(l)g 1 81 91
LB1 79 52 NB 2 LB1s4 69 NB 2
83 97 89 88
LpP SB1 LP SB1
90 32
SB2 SB2

(3) Narukaze (4) Kitahikari

Fig. 1. Panicle characters of Akamoro, Ishikarishiroke, Narukaze and Kitahikari. Numbers in
the figures indicate the percentage to the mean value of all the 32 varieties in each
character.

Abbreviations: see Table 1.
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