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EFFECTS OF MIXED PLANTING OF RICE VARIETIES HAVING
DIFFERENT PLANT LENGTH ON GROWTH AND
YIELD OF RESPECTIVE VARIETIES

Kenji AKITA, Yutaka UEYAMA, Keiji IIO, and Mikio MIYAKE

Abstract

This experiment was carried out to investigate the effects of mixed planting of different rice varie-
ties on the characters concerning growth and yield of respective varieties. TKM-6 (early var.)) (TKM)
and CO-13 (CO) were used as long-culmed variety (L-variety) and Suwon 258 (Suwon) as short-culmed
variety (S-variety). Planting density was 30cm X 16¢cw (20.8 hills/nf). Two levels of fertilizer application
were used.

At the heading time, plant length of S-variety was longer in mixed stands than in pure stands.
Regardless of fertilization and of combined variety, number of stems and dry weights of leaf blade and
of stem per »' of L-varieties increased in mixed stands, but reverse was the case in the S-variety. In
the plot without fertilization, leaf areas of the L-varieties increased in mixed stands, but reverse was the
case in the S-variety. In the plot with fertilization, the leaf areas of all the varieties increased in mixed
stands. Regardless of fertilization and of combined variety, SLA of all the varieties increased in mixed
stands. In the mixed stands of TKM and Suwon, regardless of fertilization, the LWR of S-variety in-
creased as compared with that in the pure stands. In the mixed stands of CO and Suwon, the LWR of
the L-variety, regardless of fertilization, decreased, but the LWR of the S-variety in the plot without
fertilization decreased and that in the plot with fertilization increased in mixed stands.

At the maturing stage, culm length of the S-variety, in general, increased in mixed stands. In the
mixed stands of TKM and Suwon, regardless of fertilization, ear length of the L-variety increased in
mixed stands. In the mixed stands of CO and Suwon, the ear length of the S-variety in the plot without
fertilization decreased in mixed stands. Regardless of fertilization and of combined variety, number of
ears, total weights of paddy and of straw per » of the L-variety increased remarkably and those of the
S-variety decreased in mixed stands. Number of paddies per ear of the L-variety, regardless of fertiliza-
tion, increased in the mixed stands of TKM and Suwon, while the number of paddies per ear of the S-
variety in the plot without fertilization decreased and that in the plot with fertilization increased in this
mixed stands. In the mixed stands of CO and Suwon, the number of paddies per ear of the S-variety,
regardless of fertilization, decreased. Weights of 1000 winnowed paddies of the S-variety in the plot with
fertilization decreased in the mixed stands of TKM and Suwon. Ratio of paddy weights to straw weights
of TKM in the plot without fertilization and that of CO in the plot with fertilization increased in mixed
stands. The ratio of the S-variety in the plot with fertilization, regardless of combined variety, decreased
in mixed stands.
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BEEBZI BT, EXOREAEME L3aEOR
Vit SHREBLEAICERLY, BRI FvF—0F
AR ESH T, WEEELA LSS 3RS H 5,

KESBOBRMIZOWVWTIE, BESEICEATEIAT
561D L 0 pEighid b, Hosuino, 23 SERIEE
VER AR, B8, BatC BRI RICEINL 1o
Kawano 5 ick 3 d, —RIC/KRBIZEBEI NS & B
MU, &2RE0RN, MFEOSEOMUC X - THIK
sninE Lo LbL, FEOPVSEHOGEEMR
LikERick 3 s, REOHARIKK>TIE, HEXY
bEVRBEBON, S5ic, BRSSP, KD
BHICH 0 2L, ERGBEOBRIEPRICES S
DTHsHE LT,

AEGMERELIC 351 2 AFRBGIC 2 ORI, FK
SEOBETRICLZ 6D THSH, X, KERBELE
OBRBERICAX (XEs 3> AR, EXO
K15 5kiE 2 REARREICEMBL, £hZThoRED
BRHELOICBICRIZT, B & MR B L
1-6DTH 5,

155, EERIICRERENERBDE HIRAREE
£57860002) DIAFAZI TIT-7 LDTH b,

HERUAE
ERIIEZEFEHBRIBORERREES TIT > 7,
tERHEEONTELETH S, HALLKEERODOTK
M-6 () (TKM&BgEZ) &CO—13 (COLBEaD)
L3, LIRSS ETHERLRICER LYY <, &
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Thb, HafEE b, 19834 5 A20HiC, &b A100gdH
THHRICEE L, BbAOTH, FEPOEERIR
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4DEESTHHEL, RIS SichiEERE2 « B S
1 DB THBE L
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<, 1X$E Lz, 1 RBXOHEMIZI0® (5mx 2m)
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HEFPEDOKERE R UK ERGRRETICREY, H
2 AR & R & iTiT - Fo

BRRUER

Characters of three rice varieties in pure stands at heading time

Table 1.

LWR
cm?’g

SLA

Leaf area
x 102em2” m?

Stem wt.
g/ m?

g/ m?

/' m?

Plant length  Stem nmber Leaf blade wt.
cm

Variety

0.16
0.15

187 142
361 154

520
855

132
234

287
600

153.6
176.8

N
F

TKM-6 (early v.)

0.15
0.14

262 112 526 133 119
483 210 1,005 285 136

145.5
176.0

N
F

CO—-13

0.19
0.20

234 176
344 184

452
555

133
187

354
633

81.2
85.6

Suwon 258

F : Fertilizer application.

N : No fertilizer application
Planting desity :20.8 hills/mz2.
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1. MBI 2EWHRE
() BEOBEDOELELBIEHR (1 %)

Eﬁ%ﬁ@ﬁimmwkxefgb<wﬁbtﬁ,%
DEMFRIZCOTE K IKAX D »>12o TKMIBHEIEIC & -
TEXMMBRT 2L & bic, mP Yo EH (EXHERD)
DEMHBFELL, TOEMRIHALEODTREER
Lo KRISHEAEIC L 2B DBRISOTHTH - 1255,
ZHEIFLIEML, COGBRIERSFORHORE
T, HEOHMITEFKRIL S, EREIHASEITRET
H-o71,e
mMOELSE (EHE LKD) 3EERTRARST
KM>CO DIETH » 7245, KR4+ 3% & TKM>C
O>KIRDIEL 73, EHBORIEI & 2¥MRBIL, K
REOBERERBTKE M1

f MOEE (EEEKED) 2, BEETIR CO=XT
KM>KFTH - 7o hs, BRIk 3 Z20HmMERIR CO
>TKM>KIRT, BELICBADEEL N EFUIA
fLicts 72, TD&KSIT, KR OBREOHIETIE,
BERERUZEEOWMIMESNS -1, B, BERAE
BHEIC X > T, BEERUZEES bicmLz08, &
I, COTREEOHEMMSE L > 1,

m®2Y O EHERE (BEER S BED) (3, SRR CIIKED>
TKM>CO DOMETH » #-58, HIET 5 & TKM>
KKFE>CO DIF & 72 - 2o SLA (Specific leaf
area) IBDRE L bMIRICK - THA LAY, SERO
MEAL AR DE BRI <, KBR>TKM>CO T
1o LWR (Leaf weight ratio) (3HEIEDH i
BafR7s <, ER2 BERNICIZRENILD - 1288, KB
ERSEBICENTELI KT LT,

(2) BtEIcL 5 EREOE® (F 1K)

F17 5V BE®Rs H it LY E, ERICHES
HREOEEBLRBDN, FEROBERICET 3HE
Tid, B, 858, ZERCEGRI, O TRLER
S TIRBHEICK > THIML, KETRFIED L,
ATFP 0¥~ tHBIBSORERBEABRTIR,
BHOY = Ca0EMENRLLTEBD, FEROER
ERFELEV, ZhBMEIN-SEORETFRE,
BEFEOZRICL D, WEHOXBICERTIbDLEE
Abhd, XERTH, BHEIRIZFELHOMBOREE
3, BMEHOBE&ICKEL, TEIEMERBETKRS
hot, 35k, BREBIKBT S, ChoBEOHM
R, BWIcL-TRILY, COBTKME Y dbKREh-
1o

BRIk, RBRSETREL, GESETR
RABBEAHBH D, KT 0OEBRERLFBRTH -

Deviation from pure stands
40 -30 -20 10 0 10 20 30 40 50 60 70
e p——— e pam—po—

plant length

culm number.”m?

leaf blade wt. m?

culm wt. 'm?

leaf arear.”/m?

SLA

TKM-6 (early v.) ~ Suwon 258

LWR

plant length

culm number.”m?

leaf blade wt..”m?

culm wt./m?

leaf area. m?

CO-13-Suwon 258

SLA

LWR

Fig.1. Effects of mixed planting of two rice
varieties on the characters of respective
varieties at heading time.

TKM-6 (early v.) E=R no fertilizer 2R  fertilizer
application application

CO-13 MR o fertilizer B fertilizer
application application

Suwon 258 =3 no fertilizer EEm  fertilizer
application application

Values in the figure represent the deviation

of mixed stand from the pure stands, of
which values are regarded as 100.

720 DONALD, ) 3EEDE S ic T 3HA/D, b-
EHEEINBERTH S LIERLIch, KEDOZEHHED
L7cDid, &SN RELORBDOHEE L, FDH&
BICE BT >MEID-0THBEEZONS,
SLARRSEE bBEMIc L oML -0, zo#m
RIBLCERGETAEL, 4, BECXOFLL
Bmlt. TOLHIESLADEE L, XBHOHEB S,
SEBORBEERICL AT EATRBRLTWS,
LWRIZ, TKM&EKRE 2B LB &icid, BIE
OFRICBFRAEL, KETREMIcLOMML 224, T
KMTRESHBEHSNIEL -1z, COEKEEDEHE
Tid, COOLWRIIZHEIEO B HICBIFRE <, BMEICK -
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TR Ltzo —7, KEDOLWRIZHEIER CIBEICL -
TED Ubs, MR L7Baicid, Ricgml 7z &
DL ST, EREORE T HEEOKBIREICE -
TREBD, CORBRIBEICL > TRESEHT S, F
1z, GRSIEOEREORTF LTI, Mabanbd
SEOEEBHLKEV,

2. BBBICHT3EFRES R
(1) BEOBADELELBIESR (B2 X)

BRI HIRORE EICBF%L <, TKM>CO>KERD
BT, &L SHBICE > THE LD, ZTOEER
ERRETCELL, KETROTFHLTH -, BEH,
TKM>CO>KEDIET, BRIk~ TE&REEbE
(151208, ZORERERSENIKRELD OKEL-
1o

nf 40 R (KR &, KRE>CO>TKMD
BT, BREL bERIcL - TELIEMLI, —Hb
AT, BT TKM >KE >CODIET® - 7243,
W4 2 ETKMTiREAD L, COEKIFETIRHICHEM
L7-7-%, TKMEKED bAEZIEEALRLIKE -
fro BELABARBIEDOH |ICBFK <, TKM>CO
SKBEDIET, SEEoESAKE L, BEIKK->TTK
MTiR & Sicia b L, #icCOEKE & TRIET L,
KBbH1,0006E I, BIEOEEICBFRE L, KE>C
O>TKM>DIETH » 120 MIEIC & > TTKM T3
WU, KBTS, COTRIREASEIL
LIS o totedd, SBRIOESKE (-1,

m 4B bAE (BbAE LKD) &, BIEKTRE,
TEKM>KE>CODIETH » 1. HRT A& BmEE
LI LA, FORENRNE -, KE>TKM
SCODNEETE - 120

m?4 0 HoE (boEELKID 1, |IEXTIEITKM
SCO>KEDIETH » 1o MIES 5 & BMmTE L &M
L7z28, NBRLIZCOS>TKM>KE &7 -7,

bd /Do, HIEOHEEICRERIE <, KE>TK
M>CODIET, ERAZERRE - oS, WBIEkK S
BEEBIINIH-T,

(2) B X 3HEERCIBOLEH (F2K)

BE, Bt -T, REGETREL, EnE
TREL B AEALIH -1, LL, RERGEICET 5
EBIPNE D10

HEZ, REESETCHEMIE > THE LD, #mn
BEITKMTAEL, TEICHBLIBAICKED >,
FHEVag oRET, BcL - TEBT AL
2D, BRKGEPICHAEZREILEL-T, %
DEBHRIEZbDEEZL SN, BB, KROEER

Characters of three rice varieties in pure stands at maturing stage

Table 2.

Ratio of

Number
of Paddies

Ear
number

Ear
/' m2

length

Culm

Paddy wt. Straw wt. Grain-Straw

1000
winnowed

winnowed
paddy

Variety

ratio

paddies wt.

/ear

length

g/ m? g/ m?2

g
25.0

%

cm

cm

0.87
0.89

628
807

547
722

88

92

122.9
113.0

192
292

24.3

128.3

N
F

TKM—6

23.0

26.8

149.4

(early v.)

383 4917 0.77
678 866 0.78

26.9
27.1

74
71

81.1
93.7

20.4 233
22 337

125.3
140.1

N
F

CO-13

1.09
1.12

473
684

514
764

27.8
29.0

48
47

105.6
112.9

267
350

19.7
21.9

58.2
60.2

N
F

Suwon 258

Symbols and planting density are the same as in Table 1.
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BHicE-T, TKMEDKTETRMEL, HicCO
& DABEHTIIERIL L1z

M EIEOERICRIRI <, BEICE - TERSE
TREML, KETRSBICED L, ERSEOH
RIHIERC, KEOBDREREEL 7- 5K E b - 72,
chit, BEBECEV T, ERSEOZEIR LI
DT EHD, BELERTH -0 L, KERE
BREI L - CERSNT, Sd8MElshikl &
£BEEZOND,

—RbAHIE, TKMTRIBEOHRICEARE, &
WICL > THIMU 753, TOMMREBBEOHBKED -
tco COD—Hb AL, HIERTIRBERICL - THM
Lichs, MR CRESENED SNih -1, CDLXHIT,
—H oA T 2 REOK S, RESERICEENS
ZDRD St KEDO—H AT, TKM & B
5, MIEEITIRED Lchs, MIEDISA oL
fzo COLRIEY 3 &, MIEDHMICRIFR B L
b, ZOROBRIMEDOHBRE D >12, THbE, K
BEO—Hb A BEEOMEL, MASh3 58,
W I HIE SR I & » TR 70

¥bAHEIE, TKMEKIRE DR TR, TKMIZ
WA T, KEREIEL B8, ZhEPhiElIck -
TEF L#o LinL, COLKBEDRMTIX, MED
BRICBIRIEC , BAEE bRIEICE > TE T -7,

$& 51,0000 & i3, MEAE L7 TKM &K & DR
B B3TKMOAT, RBEILIENBED LN, %
hebhd, ESEE S, BET 2 & 1,000 ESEDT

AERIAZ R LTz

BHHBEDORMIC K ZHERIT, EEEOTTRLK
&<, RRSBTHML, KETRBRDLE, 58, &
BREICBY 3MMEIE, TKMEDCOTAX <, K
Ficsd 28083, TKMEOBHETRE L7, &
Bo' i SEmEs I R L DEREBTASVE L
B, KERTH, EIERL O EIELBE Ickx < EB
L7ze

B LABAOREA A LERbAEL, BOE
ERELABAOROAEE A KT 5L, BIEKT
COLKEEAMAL BB LAED, BIEKTOK
FOBBERLAEL D bBH -1 LA, VFROBE
LRHB LABOHLED -1, GES M1, B L
BAORBSBORBNENE, $% LBRBLEHRD
2EDOBALTV S, $7-, ROHGESEMET 3,
BENOEBAHHARE D, KO FTEADERRS
ML T, RERED FELEMOEEPNSE -
T, BORTRESRESN IV, &5 icBRicsY
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Deviation from pure stands
—40 30 20 <10 0 10 IZrO 30 40 50 60 70

culm length

ear length
g ear number.” m? s c——
5 ¢ , =
z g number of paddies.”ear
a g o
I E
~ 8 ratio of winnowed paddy
H
>3 n—
RS .
§ 1000 winnowed paddy wt. '
-
= e
Ef paddy wt./m? ————
straw wt../m?
e
grain-straw ratio .
culm length F—
ear length 1
ear number,/ m? re——
g 3
a2 number of paddiesear mesnmm
§ 2
2 E.
3 8 ratio of winnowed paddy ——
2 3
8 > 1000winnowed paddies'w&.
paddy wt./m? ———
straw wt./m? [r—
grain-straw ratio
Fig.2. Effects of mixed planting of two rice

varieties on the coaracters of respective
varieties at maturing stage.

Values and legends are the same as in
Fig. 1.

ERABOXENEB AWV, 5T, FERIC
B 5 EEROABEOHINE, ChoOBRDBRIZIR
KE-T, phoanibDiEEIOGNS,

HLoEIR, BHEICL-TROAELERICESE L1,
ERSEBEOHMRE, BEMIOBELLGHKREL,
KRORDRIZ, BIELISBAEL DBIEMOL K E -
foo 3%, BELIBEOSEELAIKLI-DOEL,
ROBLHELBEOOOEERET 5L, BIEHT
TKMEKREZMER - BEDSED, BRIEHTOD
TKMOBE#EHLLEL DB - 2L, WTFhoBE
bEEOOCED A PEDL -1, HIET S L, TDOERE
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SIEKEL T o7,

A/ Do, bAEESRD 1 DDIERLE LTH
wohshs, BENTREREL S, BHEICK > THS
15 BEE DS - 1o hS, TKMOEMRIZE L K& o
fro HIELEBAED LA bHOSHIL, Bfick > TER
SETRELLY, KETIHEIET L,

] -2

BEORI Ak 2 REEERE/EL, BESZNE
hORBORE, HWOKINEICKIZTHEERET L1
ERSEL L TITKM-6 (B)(TKM) KU CO-13
(CO) %, ERSEL L TRKR28E (KE) %4t
ATz HEBEEIZ30cm X 16cm (20.8%k m?) &L, HE
AR AR S BITHEIRD 2 L d Lic,

eV TR, SRRECENFERMICL - Tk
{Tintz, B, BEHERUEEL, BIERCHAER
BicBARI <, Biiick - CEBRSETEIHML, E]
SRETIRED Ui, EIBEhc ) 2EMmAIE, BiEics -
T, RBRGETIEML, SRESETEIED L, BIE
L4, BEEEvThoSEGREICK > T
Mml7e SLAR, HERCHAEREICAEFKELC, W
THOSBETOEMICL > THALIL, TKMEKFLE
LB L -BAOLWRE, BIEOH®ICBKREL, B
fick > THEBSETIIHEA LI, COLKREDRM
T, ERSEOLWRI, HIEOB®ICHERLLC, B
Mick > TRD LT, GRGEOLWRIZEER TR
WIC X > THED Lo, HBIRd 5 TR L7,

REIc BV TR, EROBEOREE, B L TR
E-TRL o1, BEIZ, TKMEKREEDEHETIE,
HIROEMICRIE L, TKMTREBEMICKL > TEL K->
fohs, KEIEX T 2 HEBI/NS 12, COEKERED
BHCIR, BEHOBSI, KEOREIZBREICK -
TR L1, B, $ABERUDLSEIR, BERUHESE
HERBICEFREC, BEICL - CTEBRRETIREFEL (¥
mL, ERGECREL L. —HbAHIZ, TKMLE
KEEZBM#LBES, TKMTREIEOA i BRI
<, BMiIck > THEMLED, KRO—EbAHE, B

flick > TEESTIREDL, BIEdT 5 EEML 7.

COLKEEDEMiIcH T 2—HbAHIT, KK TIIME
ROFMICBHRIIC, BEICL->-THDLE, BbAH

1,0008E 13, MEIESEHAT CTKMEBME L 2KIFRiE
WTHED Lz, bA Do, BIEXICE T 5 TKM
RUOBERLIIEADCOTI, Biick >~ TKRKELIED,
B L 78 A0KETIR, AR IcB&RE<, B
K& - TNEL T,
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