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Studies on Competition Effect and Spatial

Treatment for Soybean Genotypes

e H. Kim

College of Kang Won

SUMMARY

1. Four soybean varieties in pure stand and
mixtures were grown in 20 competition trea-
tments of genotypes at within-row spacings of
5,10, 20,40, and 80 cms and were investigated
in 10 characters for different genotypes.

2. Yield, weight of 100 seeds, height, number
of branches, pods per plant, and seeds per
pod were highly significant for within-row
spacing treatment.

3. There was no spacing treatment effect for
number of nodes and days to flower. Maturity

did not respond equally in four varieties for spa-
cing effect.

4. Fruiting period was influenced by spacing
treatment. Height and numier of branches
were increased as within-row spacings were
increased. Seed yield per area was increased
oppositely.

5. Difference between fertilizing and non-fertil-
izing treatm:nt was not significant in this
experiment. At 82 ¢m spacing no competition
effect occurred for yizld.

6. In the compstition effect,
was strong compstitor and Chungbuck Back

Kumkang Daerip

and Shelby ware w2ak ¢omnstitors.
7. The within-row~ spac.ng of uniformity in order

to increase yield par area was proved a3 2)

cm in this study.
8. Oil percent was increased as spacings were
increased and protein percent was as spacings

were decreased.
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Table 1. 20 competition treatments of soybean

genatypes.
Genotype k
Genotype j 1 2 3 4 three k, s
1 Cit Ciz Ciz Cyy Cis
2 Ca1 Ciaa Caz Cay Cas
3 Cs1 Caz Caz  Cay Css
4 Cit Cyz Cyz Cus Cys

Where j=1,2,3 or 4 and k=1,2,3,4,0r 5.
1: BJbH, 2: Shelby 3:%kH 4 &HIXK

FE—%Y Ciu, Coo, Cus, Cqy, = MiAER 34
2w Coy, Cag, -rooeeveeees Cise BEER sidd. 4l
T 54 Cod BB 29 EETRS 19 EETFR
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Table 2. Identification of some important of used soybean varieties,

Varieties Names

Characters .
Chungbuck Shelby Chujon Kunmkang
Back Daerip

1. Date of May 30 May 26 May 25 May27
germination

2. Parcent of 90% 87% 89% 83%
germination ]

3. Color of Green Purple Purple Green
hypocotyl

4. Flowering July 22 Juyl 15 July 28 July 22
time

5. Color of White Red Purple White
flower violet

6. Muturity Sep. 15 Sep. 15 Sep. 28 Oct. 7

7. Fruiting 59 days 64 days 66 days 84 days
periods

8. Rate of 93.0% 88.0% 82.5% 75.81%
fruiting

9, Size of Medium Small Medium Large
seed

10. Yield 68. 0 87.0 86.4 100
index.

Data from Kangwon National University Soybéan Research Center in 1967,
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Fe PREM7EA ) BEE stz BYe BIERLE R
72l B, RIS &HRY 80—90% ol KL ¥
B AE EHez dgv.
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AR ol BEgE shelvh.

19694l = EEHE ¥ Biids 26 stdet. o
R ZREo.2 sk

S EBR B &8

1968% TEEH A SHAH HRE F3%kd
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Wk : BRIEIRIBE AR Bl AR ASER B1(log (Xn+1)logX
n}E 0.3015 0.000 FEEAN A @i s+d ek, (ig. D

s

SEAT MM 200mell A Hfho] By ML » L1
40mLI T WA oAk 8oemil A% feko) ﬁ o
e} (table 4)
of shtol Hkflol F&e] WEFE Weliol /A QA w
—ER¥E (og) & % vk, (fig 3) HMIRIEEE)
W ehel A IBHERE BESA gl (tabled)
1004725 : 3K T R g 10087 8- MR BB 42
stel 1%L HEEES ugom (table3) A x &
B WA 5% FENE, MExRE 3 EE <y
@i HAEFAN 1%L HEMS »gr).
(table 3) =i} HIFEEE % KE YASH —
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B B PhBE i Eol
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Table 3, Signiffcance of F vaJues of 7 Characters of soybeans in 1968.

Source of weight Numfer Pods Number Seed
of of per Height of per
variation d. f yield 109 seeds branch plant node pod
Blocks 2 0.261 0. 685 0.580 0.825 0. 201 0.101 0. 666
Fertilizer 1 0. 461 0.815 0.943 0.551 0.819 0.212 0.899
Error 2
Blocks 5 0. 743 1.700 2.854 2.324 °1.789 2. 854 2.915
Space 4 15.901%% 12.381:4x  18.064%#% 6. 916k 894. 400 2.990 72.954
F xS 4 3.501% 4.943%  2.625 2. 885 1. 680 2.775 1.885
Error 14
Blocks 27 0.972 0.788 0.999 1. 603 1. 059 0.824 1,112
Variety 14. 221 19.070%+ 20.316%%  16.669%% 10113. 469%:x 2. 111 3. 219%%
F xS 10. 801 15. 414  22.001k%  18. 115 0.918 12. 081k 19. 595%%
S xV 12 12.888k% 17.334#4# 21.818%x  12. 854%:k 14. 295 1.525 14. 7174
FxSxV 12 10.725%% 13.212%x  18. 261%:% 1.102 1.150 1. 854 2.015
Error 59 :
= HEMol gich. (teble 5) Fae (el ¥olA —HRBEE : —HR T MRTRRARE R fksted AR
& zropzivl. (fig 5 e vdor G, Mo RE MEx S8 HEED

Table 4.[log(Xn,;)—log XnJ

Spacing interval (inches)

Variety

2—4 4—8  8—16 16—32 mean

1968
1. BitE -181 -264 215 -220 - 220
2. Shelby -268 <300 -238 -206 -253
3. BE -255 -309 -302 -283 287
1. &K <204 - 250 - 247 -+ 201 - 238

19694
1. Bkl -204 -260 189 -174 - 207
2. Shelby -278 -302 -238 -213 - 257
3. AHE -202  -299 -230 -218 -235
4. £XK -207  -230 213 105 - 189

DE: DH e REEEEREA Kt 1%L L
REMEE vodeh, B, WRExS®E MR
Bx G MEMREM L FIEY BErke nov.

(table 3)
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ol = FEMo] gk, (table 3)
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fig. 7¢l Eige] Graph& | sh4c}.
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5%2] FEMS 24grk.  (table 3)
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Table 5. mean sguare for treatment effects on 4 charactors of soybeans in 1958

Source of Days to maturity Fruiting Height
variation d. f flower period
Spacing 4 15. 4044 364. 645k 293. 21sek 80. 51k
linear 1 60. 28 899. 14 1016. 58%% 624. 48%x
diviation 3 2.43 32.26% 59. 09 5. 86
Error(a) 12 1.76 8.98 10. 32 1.62
Varietal
treatment 11 1016. 28 465. 39%* 316. 59k 57. 05%
Var xspacing 44 0.19 14. 574 10. 55% 1. 574k
Var xSp. linear 11 0.23 4.95 4.38 1. 20
deviation 33 0. 47 3.18 4.34 0.27
Error (b) 164 0.74 3.81 4. 43 0.72 .
o) Figdl A KiiE EMTRE R 200/, &

(Cik+Ckj)—1/4(Cjj+Ckk) )
D BHEEHTR B2 e SUEFI Ha
Aol

@Y RAEMC) A e TR RS e

DL SEMTH MTMEMeR o 28% BAMEE
HmEE vebd e
RMBETE] H HAREE 5 EARS ARE

B #48r FfEE table 6, table 7 o FiRstgle}

~ Table 6 Analysis of variance of competitions treatments over all spaicngs for one year.

Source df Sum of sfuares
Geneal 1 “zx Cjj-2 Z Cjky?
Competition (& 1 20sgr i J ks2j
Genotyre (V) V—1 S (1: . ‘j (i Cjk) 2— §gc .

VxG V—1 __Z_O%ST. .JF (4CJ'J'.—"1 72‘“:'jCj1.<)2-—SS_(G)
Spégirflipcetition VC—-2) _‘éi——_ S(kz c k— —= (l(ij Ciky2 )
Treatment ve—1 “w Gk e TRy

S,g,c and r are the number of spacings, competing genotypes, genbtypes,

and replications.

HILfEAS e =% 3
ZElE Ao 235

LS (el 2HE

EEashEt Mf‘g_‘r
Mgy oA, BEA-E Hine
fqo= BETE HAIFEMHRE
<+ Tl

MBS &
27 = Eo)et.

%wm'»d)?fl Wi, B

gy ol .o

vel W glet (table ) BHEBEARIR Cik—Cij e

By ey 73(% CJk‘CJJ)JE@f*f'Zﬂ MILIERZNE (/2
(Cik+Ck j)- 1/z(CJJ+Ckk)% FRREIEERS] AR S

F Mo FHrd(percentage) & EF ul v},
(table 8,table 9, table 10)
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Table 7 Significance of F values of the competition effects for 7 characters measured two years,

Yield Height

Source

(1968)
General (G) * #*
Genotype(V) ok Ezy
GxV ok
Specific(S)
DxG
DxV ek Aqeste
DxGxV
DxS

(1969)
General(G) % #
Genotybe (V) Hok Foke
GxV s
Specific (S)
DxG
DxV os
DxGxV
DxS %

Wt Seeds
Branches Nodes Pods 100 per
seeds pod
* %
*k e
%
% # *
% EET ik * ¥ %

BOBRE 5-20cm A7t E9owl (table8, 9, 10)

FRffel ot A-

20cn =) BB,

LB gEo

T BAEE o Fob e el siclh.
A 222 (table 8) 1=

BB

D denotes spacing

151 RAEREEO) B ER
£O B 9ok HAHRE
fF o, B AT ERWS AGTRY AP T
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Table 8. Percen‘age adjacent competition effect for 7 characters of all spacing measured 2 years

NO P e e

Charcaters
5.
Yielld 2.3
Height 3.2
Branches/plant 12.8
. Nodes/plant 0.8
Pods/plant 5.0
Seed weight 2.1
Seeds/pod 4.2

1968 1969
Spacings(Cm)
10. 20. 40. 80. 5. 10. 20. 40. 80.
4.3 7.1 2.1 0.7 5.0 5.6 1.8 1.2 0.1
3.7 4.6 2.8 2.4 2.2 2.4 1.3 4.6 2.4
8.0 9.6 7.0 6.0 10.0 10. 4 4.0 6.8 5.0
2.1 2.7 1.0 0.2 2.0, 3.0 1.2 0.4 0.2
5.6 3.3 3.6 1.3 3.4 3.1 0.8 1.2 1.1
0.7 2.0 0.8 1.1 4.1 5.2 1.4 2.8 2.4
57 2.3 1.7 3.4 2.0 4.1 3.3 4.8 3.7

The largest percentage among 5 spacings is underlined for each character



Tahle 9 Number of significant adjaccnt relative intergenctypic competition effeets

for yield and total numker for all characters measured 2 years for 5 spacinge

Number of significant values

1968 1969
Characters
Spacings (Cm)
5 10. 20 40. 80. 5. 10. 20. 40. 80.
Yield : A—effect 2 1 0 1 1 3 2 0
R—effect 3 3 0 2 2 0
IG. —effect 0 1 0 1 1 1 0
Total
1. Yield 4 9 10 4 0 4 8 9 3 0
2. Height 1 2 6 9 3 2 3 6 3 2
3. Branches/plant 1 2 3 4 4 3 3 4 3 2
4. Nodes/plant 0 5 5 5 0 2 | 4 3 0
5. Pods 4 plant 1 7 7 0 0 1 4 2 0 0
6. Seed weight 6 1 9 1 0 3 7 2 3 1
7. Seeds/pod 0 0 2 0 0 0 6 0 4 0

The maximum numbers of significant effect for A-, R-, IG- and total are

18, 6, 8 and 32 respectively.

B9 HEMES 20ene BEE A (fig 4. teble 8.
9, 10) S0cmo] #kRiol Al Mok, —HREE, G, HE,
FEREE BARR Ak sldch. (table 9)
EETH  HY EEEATS MHEE EEES
T TIY 2T BHEE B st (table 10

#1030 kst BJrHE. Shelby 71 BHHaIU
SHikpe) BBES Y B KT KERAES

BEEAY HEE: <ozl WHRIEE= #rdd
ARl et R ffo]l BEHESE (Weak competi
o) Ao d ¥EE WBHBKSE (Strong competitor)

Table 10 Relative competitive ability of different genotypes for 7 charcters for all

spatial treatments in two years

characters 1968 1969

Yield CG<CH<K<SH CG<CH<SH<K
Height SH<CG<CH<K SH<CGCH<K
Branches/plant SH<LCG<CH<K SH<CG<CH<K
Nodes/plant SHCG<K<CH SH<CG<CK<CH
Pods/plant K<JCG 7 ZH<SH K<CH<CG<SH
Seed weight SHCCS<CH<K SH<CG<CH<K
Seeds/pod K< CG<CH<SH K<CGCH<SH

K denotes Kumkang Daerip, CH denotes Chaujon, CG denotes Chung

buck back and S denotes Shelby.
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Table 11. Significance of F values for

of soybeans measured in 1969

EHOEER ¢ MEEE] 48 BRESRL Hel
Bl kst HEMEE ng o —Ha 8L no
2 ergteh.  (fig 1) HEE 49 4 BHAES %
EATEES FMEA FR stdvt BEHEGR B
Rl #% BAWMEE SBIRES Bitstne B
ol 4 5~~10cmel] 4} FUZpR7L 9d 9wt
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v}, (table 2)

MEWEE : RiaE-« MREEA Kl ZEe o
skeh

Figa A2 4 ERE B 2Lt BIsEC &
o shsd ek

BE%hRe Shelbydl 4 B&sl vebdz BH Ak
ol A& —Hkol ol gl er Shelbysels] Bify B&
< Brobstn B M AEDEE FEHCT G

—Etkel At

treatment effects on 7 characters

Source of Log  Percent Percent
. . d. f

variation yield protein oil
Spacing 4 8.500%% 18.35%x% 8. 32%x%
Linear 1 49. 274%%  76.501%%  21.45%%
Quadratic 1 0.039 016  '1.26
Deviation 2 0160  1.45 0.13
Error(a) 10 0.04 2.13 1.18
Varietal h ’
treatment 117 1.234#k  76.12%%  17.05%:%

Var X spacing 44 0.035%%  2.20% 10. 6243
Var. xsp. linear 11 0.:1034%  §. 20%k% 1. 23%%

Var xsp Quadratic 11 0.024 0.73 2. 60k
Deviation 22 0.017#x  0.70 0.71

Error (b) 218 0. 006 1.02 0.33

Wt Height at Number Number
100 of of
seeds maturity branches ncdes

33.22%% 1260, 314k 337. 0o%%k 7. 83%%
104. 71 3860. 074  1412. 84 15. Tl

12.45%  44.42 12.31%  16. 434
10.06%  76.13% 5. 64 1.65
1.70 10.55 2.46 - 1.26
72.00%  2550.38%%  30.16%k 6740. 0fikk
10. 16%%  129. 06k 3.15 21. 2k
3. 64t 10.32% 4.24 3.3)
7.67%% 28, 30%:k 13. 944 10. 52%%
3.48%  5.98%  1.15% 2. 1wk
0.63 3.77 0.46 0.93

4.°%
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