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Characteristics for the Efficiency of Spikelet Production and the Ripening in High-Yielding Japonica-
Incdica Hybrid and Semidwarf Indica Rice Varieties : Yoshinori YAMAMOTO, Tetsushi YOSHIDA, Tetsuya
ENOMOTO and Giichi YOSHIKAWA (Faculty of Agriculture, Kochi University, Monobe, Nankoku, Kochi 783, Japan).
Abstract : Three high-yielding japonica-indica hybrid (JIH) and semidwarf indica (SDI) rice varieties, and ten
japonica (J) rice varieties, including different plant types, were cultivated under sparse (30X 30 cm) and dense
(20X 20 cm) conditions to clarify the characteristics for the efficiency of spikelet production and the ripening in
these high-yielding rice varieties in comparison with japonica rice varieties.

1) Brown rice yields in JIH and SDI were generally higher than those in ] in both planting densities, because
the number of spikelets per m? of JIH and SDI, which mainly depended on the number of spikelets per panicle,
especially those on the secondary rachis-branch, were greater than those of J.

2) The number of spikelets per m? for the same level of leaf area index, top dry weight or top nitrogen content
at heading stage was greater in JIH and SDI bearing bigger panicles than in J bearing smaller ones.

3) The number of spikelets per m? of JIH and SDI, or that of ] showed significant negative correlation with
the percentage of ripened grains. Although the decline of percentage of ripened grains in each varieties was due
to the increase of spikelets on the secondary rachis-branch, the percentage of ripened grans in JIH and SDI was
higher than that in J at the same level of the spikelets number.

4) From the results mentioned above, it was suggested the high-yielding character in JIH and SDI was based
on the greater spikelets per m? due to the higher number of spikelets per panicle, and the less decline of
percentage of ripened grains at this greater spikelets, in spite of the increase of the spikelets on the secondary
rachis-branch, as compared with J.

Key words : Efficiency of spikelet production, High-yielding ability, Japonica-indica hybrid rice, Japonica rice,
Percentage of ripened grains, Semidwarf indica rice.

KIBFIZIZ B W THENEERHT L0123, £ ErxEHELLT, BEIUKELIEOBED 2012,
SEWOEBY Y OFREZEFRT LI EHEETDH FOBREEM - L THETER S L HHIRHAE®
%, HE, FREBDOA %S FERKCERED & 740 v E>O IRRI REETER S Lz FEMEA

CRRESEARINT WS, 2o OSEI SR
t ORI, EFREURERA. o RTEMY D OBKOBESES THD, 900

NII-Electronic Library Service



366 HEMEYFE 2 /LF F60E (1991

kg (10a %Hbh) 2HZ2ENEFLHBEENL T
Y, UL, ZaHs0%NEAEZEHEY Y O
%722, BEARRGREIZ S & RT—RICERH
BEMELEINT WS,

Bilf, HEIRZRHRESCFEE A » FRROZINEIC
WX, KSR, MEEET COBIANED S
NTWBA, BIREMEIC OV TORE IZHEBEAD %
V348102230 - EOKHED TR Y D MBI BT 2 B
B2 S T 3 2 L, SHREBLZINEREDE
B F ORIEHEOBELICHE L TEELRER 2RO
borEzZLND,

AEFFE T, RS 8 B M0 HEIRHERE &
B > PG, &3mEsdtaAL T, WBEERE
EEBEHICOWT, HEESIZIEFELOHER
DB B LTS L7z,

MR E A

1) #HRASESSLURESZE

HEEHEAY 8 H T HENACHERG 3 fhfd, FBMHA
v RFE3 M, BIURSEE L TERE2RICT
3 HARE (FEEAS K&, PR A, EHE Y
) 10 @EEB VT B1R)., FiEEK- T,
1988 £ 5 B 21 HICEH#A (60x30X3cm) (1 HEHE
LTEELE., BECH 2> TISEEMO 1000 K2
EOERPERL T, £MEO 100 ELHE (3
KR8, &300k) L, a4 x~vH ) R EAELE
LT100 (8240 100g &) & LIHE0&ME
OIEFEEH L, 2077 L2 8eFb D OBER
L7, FLT, BRABEOERSKISIWCELG
A 11 B ARk E S KR (WEEEL) 2, 1
Bk 3 &Ml 2 TEREI XS F N FN 30X30cm (B
REX), 20x20cm (FEREX) OFEETFHEZ L.

MBI %, BA, BEEBLT, EE:LT
10a Y N:4.8kg, P,05:10.0kg, K,0:6.0kg
EREA L. £77, BB, B 1FRL 2R
WHEEE LT, #0F4H N:3.6kg, K,0:2.0kg
ZHEF L7, FEEE 1 FEAREE O HIE I3 & S D 8
FEOMFEEM 2—5mm koA RE#EE LT
7w, 0 10 HEZRICFEIE 11 2R L 70, HABXO
R, SFREISM T, FOPICHEK (7.5
m?) LEHEX (7.5m?) &, ZHEHTEML
7z,

RHREOHRIGEEBERAICED, MEOHER
BEELTRERICE > TITo 72,

2) BEEBEIUREHE

HFEE LB (B1R) 1, RHBRX»L4F
FREREE 3BT D, 6B EREIYD, Ri(TE
Liztx%WTL T, B, RERER (PO
A, EBUWCOOLTHEL, 2o DENTEHHEIC
WDEE, THRRIC DL TERBEEZRAEL ., 2L T,
% 90°C T 1~2 B[, 60°C T2 HMU L @&
LT, EEEAEELMRE, BOS5HKOOI b
EYESEEICT D 2RO 3ROV T, #E
5, EW+E, B MWIEHRLCEmE L SE L,
B 0 ORI, MAROEERBIE L
SHROEWESEZYEIC, EEBEAAE L 2RO
HE/ EEGYELE» T TR 72, BHEOEY
HENZ DG, £ 3 20y LS — Lk TELR D
EFRESLI.

AR IS, INEBREREHE T 20012, &
RBXOLEEAER (128 OO FIYEICUIT
WEREG6RRT O QRETEFL2H) 2R EHD,
+oricEEZ Lk, REAREL, SafEE L&A
ERX B I 28k 2 RIETEH4BR) 10D
WTHEEICH > TNEERERLHEL, Zh60
B> TFIHL O INEXELR L, S5 CHBER
BEroOBIck) 10a BYoWEXHRE L. 48,
B, S8SEBELOTREIZOD LT, 1R, 2
REEE AN HAE L 72,

£/, BREOKOKESDEREEERL T, K
BHEO BB (LEE 1.06 L E) ORI E %7 300
FLZDOWTHIEL T, B EHNBREORL*MEE
(v>7) LT,

R & B

el mE O KR, B X Tl 7187
H 8FB20H~9HA5H), #HEXTIZFE70~85 H
BH1I9H~9A3H) THY, BEKX TIIEMX
WL HRTI~5 HBELL o BB1H)., BEIRH
ARG CIIFEER > DR > BRI OIEC & <, HEl
RHRGE & UEBEA ~ FRETIX SR 20~30
cm DERMED S, KIE 258 5, IR 24, IR 36
T 60~70cm E L {IBEVWER2RLLEY, Z0
o SfEIEHARROEER I GEWEER L (Bl
£). ¥, SHREOFHEKXOBRIZEHBEXIZLS
NTRREL B2 AN A SN,

1 Mo ERBEISH (LAD, # F&E2
MEE L O LEROERRINE & EEY D O L
OEFEERL, &8, HEBLUBREEE Y AL
W LTRD-EBEL Y OB L > 7 O IZFE

NII-Electronic Library Service



WA S ——HENRMERE B & ML > NTROMBAERER & BT 367

HICHCEREZIEOHEEME (r=0.909 * * %) 23
Fooh, Yr7ERABCL o THREEINTWS L
ZzoNnlzOT, UTTIIREE > > 7 ORBEHE
LLTERT 2, HAROWBUTERC X 2 B
ZRERD ST, BEK, FHEXOWEL, 4
#h 2.75~4.39 Fiki, 2.95~3.77 FRDEHZ H
IR LT, HERHRRS L OB A >~
NGO EITE Y D OWBULBRIEX T 4.23~5.65 7k,
EHEX T 4.27~6.09 AR O&EHEHIzH O, HERED
BRI ORTEL L EWER R L 28222629,
HEIZHERG G & UMY 1 > FRGO B LAI
BEHMEKX, EMXTZHZF05.74~7.62,
6.25~9.87 DEFICH D, F oI EERDERRIN
Bl #Fh13.7~18.1g/m? 16.2~22.1g/m?
THH, BARFED LAI (BIEX :4.27~6.83, FHE
[X:5.65~7.46), W ICH FEROEERINE (B
fE X :9.9~17.9g/m? %45 [X:14.3~18.1g/m?)
WK HRTEWERRLE, Lrl, HEEHOH E
BN E- ) E 13 BEAE X 980~1120 g/m?, & fE X

-7z,

Table 1.

1040~1340 g/m?> T, ZOfEIZEARE CIEIEHEL
#HHICHHL T/, BERRETIE, REASETHE
BAGEIC 5T, HEREYENE 2 EHR1 A
Sh7z?), LT, HEO LAL i -EEmES
FUERRNE L HELY Y OBFEE A2 &,
VTR BERRGIC < & X THERHRES & UF&H
14 > FREssE—0 LAIL # FEEES L U2FRK
INEIC T 2 BOMENE < &> THH 2, HE
RHERG S L LB > FRIZEERRBIZ 5 X TH
BOLEEREVSHONICEL, IhsDRAERITH
AR BB 2 V- BT2DEEZ S
i, RES®, Mo &, HFEHO LAI 2V
— 2, WYY OEFRERY 7 LT, Y7/
Y — A O SEEERICOVLTHREL, Y7 /Y
— A PLISEEERAME &L D b RERICES L 2 A
RKEwEL, HERICS XN THRETERENZH
EIZZHERER IR ROFZEMA ~ FIRTIOENE W
ZEERHEL TS, vy /Y —ALE, &
EEROBERTIR 1 FES SO REIZ S % A1

Varietal difference in heading date, culm length and top dressing date.

Sparse Planting (30x30cm) plot

Dense planting (20 x20cm) plot

Var. Heading Harvesting Culm Top dressing*** Heading Harvesting Culm Top dressing***
no.* date** date** length (cm) I 11 date** date** length(cm) 1 11
1 85 128 133# 21 11 83 128 129 19 9
2 85 123 103* 21 11 83 123 97 19 9
3 77 110 113 23 13 75 110 108 21 11
4 78 123 123* 19 9 76 123 116 17 7
5 78 111 96* 21 11 76 108 87 19 9
6 78 110 97* 21 11 76 108 93 19 9
7 80 118 87" 21 11 77 118 84 18 8
8 71 105 86 23 13 70 105 84 22 12
9 77 114 86 18 8 74 108 85 15 5
10 87 125 85* 22 12 85 125 77 20 10
11 73 114 86 22 12 71 108 84 20 10
12 80 130 61 21 11 75 130 65 16 6
13 74 119 89 23 13 73 119 87 22 12
14 78 125 69 21 11 76 125 66 19 9
15 75 117 73 24 14 74 117 70 23 13
16 76 118 93 25 15 74 118 96 23 13

*1:Omachi (JP), 2: Matsuyamamii (JP), 3: Norin 22 (JP), 4: Hieri (JP), 5: Koganemasari (JP), 6 : Sach-
iwatari (JM), 7: Kinmaze (JN), 8: Nipponbare (JN), 9: Nakatesinsenbon (JN), 10 : Minaminisiki (JN),
11 : Miliang 23 (JIH), 12 : Sweon 258 (JIH), 13: Akenohoshi (JIH), 14 : IR 24 (SDI), 15: IR 36 (SDI), 16:

Gui zhao 2 (SDI).

JP : Panicle weight type japonica, JM : Intermediate type japonica, JN : Panicle number type japonica, JIH :

Japonica-indica hydrid, SDI : Semidwarf indica.
** Days after transplanting.
*** Days before heading date.

* shows the significant difference (5% level) between the sparse and the dense planting plot.
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Fig. 1. Relationship between leaf area index, top dry
weight or nitrogen content in top at heading stage
and number of spikelets.

O@®: Japonica (panicle weight type), O@®:
Japonica (intermediate type), [ ]I :Japonica
(panicle number type), V¥ :]Japonica-Indica
hybrid, A A : Semidwarf Indica

Open and closed symbols are the sparse and dense
planting plot, respectively.
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Fig. 2. Relationship between number of spikelets and
brown rice yield.
Symbols are the same as those in Fig. 1.
* % * : Significant at 0.19%.
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Fig. 3. Relationship between number of spikelets on
the primary or secondary rachis-branches and
number of spikelets per panicle.
Symbols are the same as those in Fig. 1.
* % % : Significant at 0.1%.
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Fig. 4. Relationship between number of spikelets and
percentage of ripened grains.
Symbols are the same as those in Fig. 1.
%, % * : Significant at 5% and 1%, respectively.
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Fig. 5. Relationship between number of spikelets on
the primary or secondary rachis-branches and
percentage of ripened grains.
Symbols are the same as those in Fig. 1.
* %, % *% % : Significant at 1% and 0.1%, respec-
tively.
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Fig. 6. Relationship between dry weight of leaf sheath
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plus culm per spikelet at heading stage and per-
centage of ripened grains.

Symbols are the same as those in Fig. 1.

(. Japonica-Indica hybrid+ Semidwarf Indica
* [ Significant at 5 %.
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Fig. 7. Relationship between the increase of top dry

weight and the decrease of leaf and culm dry
weight during ripening period.

Symbols are the same as those in Fig. 1.

* % * : Significant at 0.1%.
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