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Evaluation of Competitive Ability in Soybean Varieties

Syiiji Nakail, Koéichi Yosuipa
and Kanji GoTon

(Department of Agronomy, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Table 1 RGO T E M AR L, H 7 &HE

Some characters of 10 competitors and 3 testers (1979)

Competitor

Tester

Variety*

OKU TOY ISH NAG YUZ WAS 114 COM OHO OSH TOK KOG HAR

Growing period 120 126 133 142 147 123 137 121 142 151 138 131 133
(Days after seeding)
No. of nodes on 93 110 147 144 108 113 95 160 187 159 125 121 120
ranches
Main stem length (cm) 51 43 69 76 78 73 75 75 87 98 72 71 93
Stem termination®* D D D D D S S I 1 1 D S I
* OKU : Okuhara No. 1 WAS: Wase-kogane TOK : Tokachi-nagaha ** D : Determinate
TOY : Toyosuzu 114 : To-iku No. 114 KOG : Kogane-jiro S : Semi-indeter-
ISH : Ishikari-shiro COM : Comet HAR : Harosoy minate
No. 1 CHO : Ohoshu I : Indeterminate
NAG : Nagaha-jiro OSH : Oshima-shirome
YUZ : Yuzuru
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BED Harosoy & Comet ¥ X OWPEIFEEOHE TR

<10 CRif) BdbdE CHAR Shicb D TH %, 13
RO 5 BT ERIE, =2/ % Y ek f Harosoy O3

A BE W (Tester) & 1, fllod 10 FfE (KB T
t3 Competitor LML) DFF 1% B E LT, Tester
FEhThm B R R +52%, SPER T 53
ONCT-EN B ALl L € %, Competitor (2t
BE, IS5 RN BRERED FNEhERS L O%
MEATE, SERI 1979 £ & 1980 SR LHEE K S A 2 RN
BESCThhich, WEL LR UESL Tester B X
Ot Competitor i@ Z - FhE 7, HBEEH T 1979 F 28
5H22H, 1980415 H 28 HCHh %, IBkHIEHE6 S
% 10a 34 80 kg (N-P,05-K;0-MgO: 3.2-10.4-8.0-2.4
kg) DEETEERIEL LTS L.
FERE BT BEEER T Fig. 1 R L,

e, T, K, H i3 Tester %, $Fir Competitor %
FhT, HHRESORERERIL, 20cmx20cm OHY
FET 1RE 1 ARSE (25,000 fE(£/10a) & L, {BFEX X Com-
petitor & Tester MWEPAFZMMAA > XA E L,
—75, BE B TR 60 cm, KRR 15cm T1#E2
AL (22,222 {B{K/10a) & L, {EHEFRZ Competitor &
Tester 7§ 5cm DEMTETh B L 5 WHHELL,
ARBRX IR & b EX % Competitor, fiX % % Tester
EORME RS L OBHEK &5 2 KES HK %L CRE
L,

FATERA 2 BRI B w4 Competitor DMK & Hig
Erb& 10 @GRy, MEERRENE > T E
L, IEEMicmikics 20 BdceonTER, S
L OFEE (A HilE L.

a) The between-hill competition experiment in 1979

T T 1 T 1 ¥ 1. K 1 1 1 1 1 H 1 H 2
T, T T 1 T K K 1 K 1 1 1 H 1 H H H
T T 1 T 1 X 1 K 1 1 1 1 1 H 1 H 2
T T T 1 T KK 1 X1 11 H 1 H H H
T T 1 T 1 K 1 K 1 1 1 1 1 H 1 H 2
b) The within-hill competition experiment in 1980
TT T1 1K KK 11 1H HH H2 2T TT
TT T1 1K KK 11 1H HH H2 2T TT
TT T1 1K KK 11 1H HH H2 2T TT
TT T1 1K KK 11 1H HH H2 2T TT
TT T1 1K KK 11 1H HH H2 2T TT
Fig. 1. Planting pattern in each competition experiment.
Note: Numbers in the figure represent competitors and T, K and H
represent testers.
The plot between two lines includes 3 mixtures and pure stand
of competitor.
a) Equidistant square pattern (20cmX20 cm) and one plant per hill.
b) Row planting (the spacing between rows and that between hills are
60 cm and 15 cm, respectively) and two plants per hill.
BEH T, B U Tester T% Competitor iz
EBR &R = e 2 B ¢ AL 10 .
- TRIGICER DA Ute 2 L RR LT B,
1. MBS i, # Competitor OB F 1) %M+ 2 iz,

Table 2 13 1979 S ORRMBF T I2 613 B MG Y v g
PEBIOFERRCOVWTHEI AT - RERTH
%o Tester DI 3 RHEKCHHK %Nz C4 08 &
L, MIEHE & 31 Competitor & Tester OEZIHR,
¥ Competitor & Tester DXRLAIEANHE & B
bHhi, Thrfvie Tester i@ X Y BERORRI R

BHEXOfE%, HEEXY 100 & UcHsE ok UL
Lic, ¥4 E (Table 3a) # Z % &, Competior %
Tester Az mpd ¥~k bMVEES a5
Lies, HHBEIEE Harosoy Xt LCik Competitor
X ORI R o, 1o, AFE 1 51 FHE 132
TRIFEFIPHL, b a AAEHEH 14 523830 57,
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FE 181 8o Tester KX LT VBRI RT
2%, +F I S T TR h, v a s
EAERIGLIs T LB TH - 7,
FHRETHIHFHEFT) (Table 3b) 13, BHE LR,
Eo Competitor 3 275 v ep Tester D& XKl
KEL, Fho, FHRED L IR I NS P oz, & Com-
petitor DRI HMMEOFEHE T T D &, A

YR, AH1E, EEHEIEVESEIY, ta A
X, BF 185 X0 14 ERFCFEFIE R L,
e, BRE15E 2 AR 2, £ Tester & DEES
KECTHEB LT,

2. AR

Table 4 13 1980 SEOBNBF TR 2 HEL T
FEECBT AW WL RTH, WEL IR BR

Table 2. Analysis of variance of total dry weight and seed yield
under the between-hill competition (1979)
M.S.
Source of variation df ;
Total dry weight per plant Seed yield per plant

Block 1 115.61%* 1.10
Competitor 9 81.51** 50.55**

Error a 9 8.74 5.11
Tester 3 35,00%* 70,22%*
Competitor X Tester 27 7.05%% 6.36%*

Error b 30 2.56 0.98

**  Significant at 1% level

Dry weight was measured 2 weeks after flowering.
Item of tester includes the plot of pure stand.

Table 3.

Relative value (pure stand=100) of competitors in mixtures

under the between-hill competition (1979)

a) Total dry weight 2 weeks after flowering
Competitor
OKU TOY ISH NAG YUZ WAS 114 COM OHO OSH Mean
Tester
TOK 85 86 139 95 99 106 82 101 92 94 98
KOG 99 96 134 109 119 103 89 121 115 121 111
HAR 94 79 124 98 97 101 80 87 105 102 97
Mean 93 87 132 101 105 103 84 103 104 106 102
b) Seed yield
Competitor
OKU TOY ISH NAG YUZ WAS 114 COM OHO OSH Mean
Tester
TOK 73 61 102 84 93 68 80 82 97 100 84
KOG 82 87 144 108 121 112 101 101 136 185 118
HAR 77 61 106 89 105 91 83 94 103 126 94
Mean 77 69 118 94 106 91 88 92 112 137 98

See Table 1. for the abbreviations of varieties.
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Bz bhi, TihbY, BHE I Tester 0XRE S
X O¢ Competitor & Tester OZFIEBIZE IR HHE
T <, FHEETIE Tester DEHRIHEEZIRAD
bhichs, Competitor & Tester DX EEHIIEE &
bk sz,

WWE DT, Competitor ® Tester KT 3K
JEEHXHE TR LD Table 5a THBEH, —ED

HIEERD ST, Tester HOERITLBHNS Do
72o EHECFEREDOKIGE Table 5b TH% &, Com-
petitor | Tester 23z % o r D& HMVHEF I ER
THEIFED LN BD, THEHE L Harosoy LT
i3 Competitor = X Y IG5 7x - 72, Competitor i
DEFINCOWTIL, HEEFOBE LR, HER
LAv=va2oBE i, BR1IBETHLI4S

Table 4. Analysis of variance of total dry weight and seed yield
under the within-hill competition (1980)
M.S.
Source of variation df .
Total dry weight per plant Seed yield per plant
Block 1 4.24 1.13
Competitor 9 164.09%* 22.22%
Error a 9 19.49 6.53
Tester 3 16.58 57.46%*
Competitor X Tester 27 23.12 14.68
Error b 30 22.31 10.23
*, **  Significant at 5% and 1% levels, respectively

Dry weight was measured 2 weeks after flowering.
Item of tester includes the plot of pure stand.

Table 5.

Relative value (pure stand=100) of competitors in mixtures

under the within-hill competition (1980)

a) Total dry weight 2 weeks after flowering

Competitor
OKU TOY ISH NAG YUZ WAS 114 COM OHO OSH Mean
Tester
TOK 86 146 93 118 113 87 80 62 133 102 102
KOG 115 97 111 123 91 100 92 87 127 110 105
HAR 79 116 88 125 78 103 99 84 85 108 97
Mean 93 120 97 122 94 97 90 78 115 107 101
b) Seed yield
Competitor
OKU TOY ISH NAG YUZ WAS 114 COM OHO OSH Mean
Tester
TOK 63 93 89 81 140 80 65 101 88 115 92
KOG 118 100 105 111 141 69 92 131 175 140 119
HAR 76 91 69 97 98 71 89 98 111 174 97
Mean 95 88 96 126 73 82 110 125 146 103

86

See Table 1. for the abbreviations of varieties.
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3. BEHEBH

EEYFRECOWT, HI1IBNYRE £2ERY
Competitor, # 3 ER% Tester & 1% 2 B i 5k
BT RE » THHA TR TR, Table 6 DRER%Y 2 7,
AR T, FRE TR SRR B e hed,
1 BEROBEICIIER L REFER OB ORI E Th b,
7o, EEOSEEEIEERTELVER L,
Tester DEZRE ¥ L' Competitor & Tester DAZH.
fERIZ 1% KETHR LRD LRI, BE L OXEE
T RTEHERE Throt, Licd» T, Competitor
DIFEF N E LU Tester DRRIIBEOHE LT} e
Sle k¥l Iha,

% Competitor I RIF5TEE O X H (BEK =
100) DEHEEFFIIOHWEL LT, BEMOBEFE A
DS Fig. 2 Ths, WHEOBICILIEOHFE /B
% (r=0.678%) MFbd B, Competitor DFEF J1 i34
LT EEBZLRD, LhLidb, AFE150
L owe, 1979 FEOHMBST CRBVBREFILR Lok
s, 1980 SEOBNBS T Tl 58V BRI AR L
N2 Y

75, ZEREOREREXNcHS T AHTE 2 BR%OE
WEREIhDHEN &, WEYOTFERECTRINDH

150

Mean of relative seed yield in 1980

50

Fig. 2.

Note :

100 P

r=0.678*

OKU @ 114
/ ® WAS

50 100 150

Mean of relative seed yield in 1979

Relationship between mean yield under
the between-hill competition (1979) and
that under the within-hill competition
(1980).

1) Abbreviated letters in the figure
show competitors (see Table 1).

2) Relative value was based on pure
stand (=100).

3) These are same in Fig. 3 and 4.

Table 6. Analysis of variance of seed yield

Source of variation df S.S. M.S. F value
Main plot
Block 1 0.001 0.001
Environment (E) 1 17347 17347 76.76
Error a 1 2.26 2.26
Sub-plot
Competitor (C) 9 557.64 61.96 10.60%*
ExXC 9 98.62 10.96 1.88
Error b 18 105.12 584
Sub-sub-piot
Tester (T) 3 380.88 126.96 22.67%*
EXT 3 1,74 0.58
CXT 27 347.46 12.87 2.30%*
EXCXT 27 219.67 8.14 145
Error ¢ 60 335.70 5.60

**  Significant at 1% level

Environment includes both years and planting patterns.

Item of tester includes the plot of pure stand.
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FH & oM, Fig 3 0 X5, 1979 £l EOER 150
TofEBARIER (r=0.666%) MR S hich’, 1980 il s ( 7=0.844%%
DRIRB AL Rl oty SO LIk, HEBET T, 2
BABF T LT L b RO S T 5o b e
TR LTV B, 3 ¢ 1SH _~® OHO
4 BREAEEBEEOBE 2 100 b con ® YUz
WD B CIEBOHEED 5 b, ARBRTIEE "o NAG
R, Ot JORK L BSH L OBIREBL AL S 0 0i0 waAs ¥ 114
L5 Lt Tk, HEREEKOSKET, Bl § 157
BRAEARTED LR, 5K, SHIR ATHE -
ETRERCTR SN H4 1 GEREOFHE) & o 50 L
12, MEIBSETCESRE O HEEG (Fhih r= - 1 1 1 1 1 3
0.844**, 0.635%, 0.721%) »% &tz (Fig. 4), —F, B 40 5 60 70 80 90 100
Main stem length (cm)
a) The between-hill competition
150 ¢~
150 7=0.635* oSiL
7=0.666+ o o 08
® OSH 5
”
Z g @ ISH o OLO
3 ‘e’ ® ISH o oYUz
¢ - £ 100 |-
» 100 b NAG 5 e ~®WAs 9 ecou
k 0. N com 3 —
s WAS = ® OKU
3 ) ®OKU é’ @ TOY
§ ® Toy
= 50 L
50 L . R L 1 2 1 1 1 3
I ” 1;0 8 10 iz 14 16 18 20
Mean of relative total dry weight No. of nodes on branches
150
b) The within-hill competition [ 7=0.721%
150 @ OSH
r @ OSII T
5 ISH
- o Y OHO
2 YUz g 4
5 ® YUZ g 0HO @ e YUZ
3 £ 100 | COM ,
@ ® COM 3 ®¢ wAS o @ NAG
[
= NAG o
z 100 b w 114
E OKU @ ISH %Y : MU
o o® g ® TOY
c ®)14 =
3 o
& WAS s L
L i . 1 . A J
50 L 110 120 130 140 150 160
i ' 3
50 100 150 Growing period (days)
Mean of relative total dry weight Fig. 4. Relationship between mean of relative
’ £ seed yield and main stem length, no.
Fig. 3. Relationship between mean of relative of nodes on branches, and growing

total dry weight and mean of relative
seed yield.

period under the between-hill compe-
tition (1979).

® OSH
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MBS T Ok, FXEERICEFTHRE OROHBIRE
T hFh 0.733%, 0.761% Th o fehd, AL & o
CRBRESBRAED DR o e, —RICEERINK
THBHIFE, BMETHDHIRE, FLHEARC L - TEoH
DHEERRERE, BVWRETERT VR LS, B
7 LY & DBEETI S A Clnd - T,

E £

AREE I V- F Tester 3 DS I OWTIL,
B OBEBREPRREX & LT T inviewn, BE
CATER T & fn Y, Competitor @ Tester i1 5
FismeHigEds L, HiRE=Harosoy> 2 5% v m
755, Competitor 2iHEZE L Harosoy iwxf L
T—EDORIGERE D 7013, T Tester OFEsH
DERPNES o L3 —R/EELBhB, abFY
ROFBHINEDLD TN Le20TUL, il L
EXR, Sktkd 2\ IEREA L OBFR» S RBIAE
HTHot, Tester DFERHIc» T, HEMYE
b, THHEFED isogenic line ZH 5T LVAR)
A5,

BRN RS L OXEER, ERERTED S BBREE
WHETHD, O9EOKREMBILA RDEBICHE
LT iehy, 1980 FifEiR, %W, BRAELD, Wb
WBBLEEThHoTe, LaLigatsh, Competitor sS4
ez, AFE 15O X 5 kfistniabhnibo
O, B LOTAEMERCAERRGRD bR 5T, —
Fis BN LIS 2o & FCES N HR & 0SS HIE
AL RHL, BFNSREScEAENS LT
%, ARBRCTHLANE 1 BOFEFMMERC L hREL
Ric o7, R, Competitor DFREMD 5 \ITH
Rl T A RIGOERE D AD LN TESLN, %
DR AL bR Y ET 5,

BATE 2 BEEOEWELY 25 &, [EARORS LKA
LOIBEITE D RGEHcED, Lrdb XLy
Ez2bh5, EAEMOERE KB 20cm) X0 HER

(Bem) DHFIVPZVCDTH BN, T LAUDELRI L

BRTIVIRTTHB, £ohbhhokBRHOVED -

2, BRI ARiEA BT N TE XS, Thb
b, KK LT ErERcmREEes s Lick b,
Eio, FKGH U TR R IEE Ll 2 R,
BREOFRVPBBEN D o B L bR B, FKIRD D,
A 5T, ARBREAEOBRAFRS T TRV TURFHOH
WERECIEA SR LS Wit w0z, BT obhiziod
LHE LTS,

BEOBRIEERAL, BROBELTHETI LT, B
FHNRED XS EWELBE LT B0 % MbZ Lid ¥
O TEETHES, F4 AT hET, TXEECSOL
T SCHUTZ & BRIM!Z), SUMARNO & FEHR!Y &,
B, oW T MuMAw & WEBER?), SCHUTZ
& BRIM'® 7%, ¥ fc BB ok SCHUTZ &
BriM!2), WILCOX & SCHAPAUGH LS D Lo
BIREgm LT\ %, FED L FEER, 5Bk OB
M E S L oM EERBROL B I L2 RB LT,
I AFHO, = v S pB), h e oo e KA XBHEY
W, RexT 5 HES CREPEE OBEEN IR
ENTWB LB, 4 RATLEEEINBEFHOHES
KRB - TR0 EBbhs, —7F, DHEMRK
SEHFEOFF EBERT D ERDC ENRTESD, Mgk
OB RO TSEOPRVDLELEDO D, B
RECHAERELNER LD L, 4 D, = v 113,
AUy gD MO CLBEIRTWA, 4&F
Wi oRELET e, LEREOHRS & OBE b FE
ThbH, COEFA XTI, BdiL & belhEts ol
HEOFRIRNEZATH D, AEROFRICLBE, —
B ERERE R LBRENVRL, DWTHRR, %
UCRERRAE 55 &V O FAIRA bR B M, HE
LS L oG OWTE, BB EVERY S
TR CEbIERYERI LR Licy, Dk
NIFFEDE M DI ORI B 5N B
ZVIABYHEVENRF ST b0 LB bR
B3, SAKAIY O L 5 R4 ) LR E 3 X O vigor
HBARA WL TORME Db, ELRMAOEREI D
BThHb,

¥ Z

£ X3 R L, 3 BL BE M (Tester)
& Lo 10 5ifE (Competitor) OBH T4, 19794
WSS T ©, 1980 EHMBS T CEh ZhFmL, X
BBETT 2 &L b, FBBEEOBRICOWTEER N
21,

L RS T, BATE 2 BE% OB E L WEH O
FEHE DT Competitor DS 13 L O Tester @
DRCERICERPRD LN, USRS i THEE
T Tester OFROLINBFETH -1,

2. BE (Fké#HEHERX L &) X Competitor X
Tester B X VR B X Tester & OXE EAIH BT
e otz, LIch o T, Competitor DT L Tester
DERIFLELC kB2 bh5, AFH1IEDX
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Summary

The competitive ability of 10 soybean varieties
(competitors) was tested by 3 testers under the
between-hill competition in 1979 and under the
within-hill competition in 1980 (Fig. 1).
poses of this study are to evaluate the competitive

The pur-

ability of competitors in each year, to conferm its
interaction between years and to make clear the
relation to some agronomic traits.

1) Under the between-hill competition, differ-
ence in the competitive ability between competitors
and that in the effects between testers were statis-
tically significant in total dry weight per plant 2
weeks after flowering and seed yield per plant at
maturity (Tab. 2). On the other hand, under the
within-hill competition the latter difference was
only found in seed yield (Tab. 4).
that under the within-hill competition the compet-
itive effects are liable to be masked by the com-

This suggests

pensation due to space between rows.

2) Although the weather of the growing season
was not similar between years, results of variance
analysis for seed yield showed that variances due
to competitor-tester-environment and tester-envi-
ronment interaction were non-significant (Tab. 6).
It means that the competitive ability of competi-
tors and the effects of testers were relatively
stable between years. However, Ishikari-shiro No. 1
showed the reverse values in the degree of com-
petitive ability between years (Fig. 2).

3) Under the between-hill competition the com-
petitive ability in seed yield was positively corre-
lated with that in total dry weight (r=0.666*), while

under the within-hill competition the correlation
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between them was not significant (Fig. 3). Thus,
it is presumed that under the between-hill compe-
tition the competition occurs in earlier growing
stage than under the within-hill competition.

4) It was found that competitive ability was

generally related with main stem length, no. of
nodes on branches and growing period in pure
stand (Fig. 4). However, the relationship between
competitive ability and stem termination habit was
not clear.



