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Studies on the Occurrence of Upland Weeds
and the Competition with Soybeans

Lee, Key Hong and Eun Woong Lee*

ABSTRACT

Studies were carried out 1) to define the shape and size of sampling quadrat and its number of observations
for weed experiments, 2) to characterize the growth and community of major summer weeds under upland con-
dition and 3) to investigate the factors influencing competition between weeds and soybeans under weed-free
and weedy conditions in early and late season cultures. ’

No significant difference was noted among different shapes of quadrat (regular, rectangular, band, and cir-
cular) in the sampling efficiency of weeds. The results also suggested that the minimum size of quadrat was
0.25m? and the minimum number of replication was 2 times per plot. The major dominant weeds were about
10 species in the experimental field and the total number of weeds was in the range of 70 - 1,600 plants per m?.
Among the weeds Digitaria sanguinalis and Portulaca oleracea were the most dominant species. Growth amount
and reproduction capability were also measured by weed species. Five different weed communities were identi-
fied in the field. The degree of dispersion by weed species and association among weeds were investigated.

Intra{within soybeans) and inter-specific (between soybeans and weeds) competition were studied in early
and late season cultures of soybeans.

The average yield of soybeans per plant was significantly decreased in both season cultures due to intra-
specific competition as the planting density of soybeans increased. On the other hand, the average yield of
soybeans per 10a was proportionally increased to the increase of planting density and the rate of its increase
was more significant under weedy than weed-free condition. Most of the agronomic characteristics of soy-
beans were affected by weeds and its degree was greater in sparse planting than in dense planting and in early
season than in late-season culture.

Digitaria sanguinalis was the most competitive to soybeans in early season and both of Digitaria sanguinalis
and Portulaca oleracea affected primarily the growth of soybeans in late season with about the same com-
petitiveness. The occurrence of weeds was significantly decreased in early season and slightly decreased in late-
season by dense planting of soybeans. The total growth amount of weeds was also considerably decreased by
increase of soybean planting density both in early- and late-season cultures. The occurrence of Digitaria san-
guinalis which was the most dominant in both seasons, and its growth amount was significantly decreased as
the planting density of soybean was increased. On the other hand, the occurrence of Portulaca oleracea which
was only dominant in late-season culture did not show significant response to the planting density of soybeans.
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Fig. 1. Meteorolgical condition (average air temperature, hours of sun-shine, potential evaporation,

and precipitation) in 1980.



Table 1. Korean, scientific (abbreviation* in parenthesis), and English names of the weeds observed in the

present experiments.

2,31,44)

Korean name

Scientific name (Abbreviation)

English name

Yellow foxtail grass
Panicum

Livid amaranth
Black nightshade
Virginia copperleaf
Canada fleabane
Smooth pigweed

Large crab-grass

False pimpernel
Field horsetail
Common purselane
Common mugwort

72 o} = B Setaria viridis Beauv. (S.v.)
AN A F Panicum acroanthum Stend. (P.a.)
A 8 E Fuxolus blitum Grenier (E.b.)
7 8 & Solanum nigrum L. (S.n.)
| £:3 Acalypha australis L. (Ac.a.)
12 2 Erigeron canadensis L. (Er.c.)
g e F Chenopodium album L. (C.a.)
u} gh8} 45 2] o] Fimbristylis miliacea Vahl. (F.m.)
g 9 Digitaria sanguinalis Scopol (D.s.)
Lls & Pinellia ternata Thunb. (P.t.)
W 5 o ¥ Lindernia pyxidaria L. (L.p.)
3 = 7 Equisetum arvense L. (E.a.)
4 ® & Portulaca oleracea L. (P.0.)
& Artemisia asiatica Nakai. (Ar.a.)
o 7 Polygonum hydropiper Spach. (P.h.)
A H # Aeschynomene indica L. (A.i.)
ZFd 48 E Centipeda minuta Matsumura (C.m.)
4 F A4tol Cyperus iria L. (C.i.)
E 7 & Trifolium repens L. (T.r.)
s o 79 Kyringia brevifolia Rottb. (K.b.)

b Echinochloa crusgalli Beauv. (Ec.c.)
Humulus japonicus Sieb. (H.j.)
Cardamine flexuosa Wither. (C.f.)

3 49 E
H A4

Common smart-weed
Indian jointvetch
Spreading sneezeweed
Rice flatsedge

White clover

Green kyllinga
Barnyard-grass
Japanese hop

Wavy bittercress

* Weed species are described by the abbreviation of scientific name in other tables.
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Table 2. Frequency and density of weed species

occurred in the upland.*

Density

Weed species Frequency (Plant no./
(%) 600 cm?)

4 7be]&(C.m.) 100.0 17.7
# 8] E(P.0.) 96.7 15.1
ul#d o] (D.s.) 96.7 10.0
ZotA & (S.v) 83.3 10.0
ul gk 5t 3] o] (F.m.) 80.0 3.4
=} 7} (K.b.) 73.3 2.4
FuE4tel (C.i) 73.3 2.3
F A el (C.f) 63.3 5.2
ME (Ac.a) 50.0 1.0
YEolZ (Lp) 46.7 1.6
¥l & (E.b.) 33.3 0.6
=7 (P.h.) 30.0 0.7
n+% (Er.c.) 30.0 0.5
uks} (P.t.) 20.0 0.2

*Quadrat size was 600cm 2 and it was laid randomly

30 times.

Table 3. Relationship between the shape of quadrat

and sampling efficiency.a)

Average(%) Average den-

Shape of quadrat frfg‘;;‘;‘g’e:f nséf},é((;’(‘}%xz)
Regular (25x25)cm 67.1 4,6
Rectangular  (20x30)cm 61.4 5.2

" (15x40)cm 62.9 4.6

” (10x60)cm 61.4 3.9

" (5x120)cm 58.6 3.3
Circular (Radius=14cm) 614 48

F-value .05 1.4320:840) g 55308

a) Sampling was 5 times replicated and data were
converted to the same area (600cm2) basis.

b) Non-significance between treatments.
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Frepiol BAEZTEA ERE 92 ot Quadrat FE
o Bitel —Hiol JE EHL ol ER 2 E
g 33 gkt

Ptel $EE vlFo] ¥ W Quadrat®] HE: #
EHER EAMEERNE gL 84 ge e
Az gtk orebd EHE &iEshe @A HES
BEY A e SRR BHe 1ddd #
ol Heolol BhH-g HEY 4+ U+t Quadrate] FHE
& HER Addd s BAmuyEe MERSA &
& Ao Hu=Elgn,

Quadrat® -9 AR ES BTl QoA
Quadratel EHEsl m& EBEAREEA = ZR 8
4.2 2 Quadrate] WMHEE IEXEoen FEsSte 2
A7) ae @elsle) & QuadratMol BASH: &8
of EEHE BESd E 5o BRsIE

A FaEol A e EEL nF 19&c% Qu-
adratd] 27171 S71%e wdeld & EEe B4E:
Gl meld ofztel EEE gl A ERMe
2 @Meics —F 27 kel e 2 Bins) sk
o= = fimelgle= =3 Quadratell s &
el By BY Quadrat B EEE= EEH EBMN
5 $tatste] EAfHLHES Qudrate] IR =
42 w4l Hajol e Ao Ueo
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18 geEste e WS FESA, —HKHe2 Qu-
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Table 4. Density of weeds by species in the different shape of quadrat employed.

Density by weed species (Plant no_ /600 cm?)

stape of R EEETEY vE A
quadrat el u|s o] xE B slg Satol o] ME AFE ¥§ A7 w2 U
(C.m.)(P.0.) (D.s) (S.v) (Fm)(XK.b) (Ci) (C.f) (Aca) (L.p) (E.b.) (P.h.) (Er.c) (P.t)
Regular (25x25cm) 23.2 9.4 11.6 1.2 28 28 24 7.4 2.0 08 04 04 04 0.2
Rectangular (20x20cm) 19.4 214 10.2 2.8 40 26 1.6 6.4 14 1.0 00 06 08 04
Rectangular (15x40cm) 11.4 22.0 10.2 1.2 3.6 3.2 1.6 6.2 1.0 1.0 0.6 1.4 04 0.2
Rectangular (10x60cm) 168 100 22 38 60 28 3.6 36 0.2 35 00 14 04 0.2
Rectangular (5x120em) 16.0 12.2 62 28 22 12 1.0 14 04 06 12 06 04 0.2
Circular (r=14cm) 194 158 94 44 20 1.8 38 60 LO 2.6 1.2 0.0 06 0.2
* *
F-values .05 08 08 44 1.6 1.9 1.5 1.1 1.1 1.1 14 29 08 0.7 1.0
LSD .05 4.0 93

*Significance between shapes of quadrat



Table 5. Number of weeds by species in different sizes of quadrat.

Weed species

Size of quadrat (m?)

0.0625 0.125 025 05 1 2 3
4]u] & (P.o) 23 45 83 200 346 485 558
ulg o) (D.s.) 2 2 10 16 24 282 562
Z97tel € (C.m.) 20 36 90 175 334 401 460
A el (C.f.) 8 21 60 122 341 346 346
vl &8t & o] (F.m.) 9 18 44 68 122 141 143
w59l & (L.p.) 10 20 42 64 116 116 121
A4yEAle] (C.i) 5 12 25 45 72 105 118
ZobA & (S.v) 1 2 2 2 6 69 93
oy 7] (K.b.) 1 6 12 35 72 81 82
4% (P.h.) 1 2 4 12 30 46 50
& (Ac.a.) 1 1 1 1 1 3 31
9% (Er.c.) 2 13 22 42 44 48
# (Ec.c)) 1 1 4 4 4
AUl E(Eb.) i 35 145
AHE(AL) 2 2 2
E7E(Tr) 1 i
28} (P.t) 53
4= 7| (E.a) 4
3 ol (C.a.) . . . . : . 1
No. of species 11 12 13 13 15 16 19
Frequency(%) 57.9 63.2 684 684 789 842 100
10% i'ncrmsing line

§ 201 10% increase line 20

g E:
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i Y
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Fig 2. Curve for determination of the minimum

size of quadrat.
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s g4kt 0.25m’E et Quadratel FHAAdslxz
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Table 6. Weed species observed in the replicated
placement of %m? quadrat in the field.

Number of Placement
2 4 8 12

29 7te] & (Cm.)
16l & (P.o.)

ukeg o] (D.s.)
Zolx & (Sv)
v} g &} 3] o] (F.m.)
o 7he} (K.b.)
3 ggate] (Ci)
34y o] (CL)

7 & (Ac.a.)
WEE (Lp)
% (Ph.)

%% (Er.c.)

% (Ec.c.)

7K ¥l & (E.b.)
ZHE(AQ)
28 & (Ela)
&7 &(Tr)

# =7 (E.a.)

13t (P.t.)

o op5 (C.a.)
Cumulative number

+ + 4+ + A+ |
. T T
+ 4+ 4+ + + F 4+
+ o+ + A+ F o+ A+ A+ o+

e L TE TR e T IR S

12 13 16 17

[
(=]

of species observed
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Fig. 4. Map of weed vegetation of the upland investigated. Survey was made on Sept. 18, 1981 at

the full growth stage of most weeds observed.

Table 7. Average inter-distance of weeds within species, fresh weight and seed yield per plant of several weed

species observed in the field.a)

Weed Average distance Average fresh weight  Average seed yield Average seed number

Species X+ S.E(Cm) X £ S.E. (g) X *S.E. (g) Xt S.E.

1 (Ec.c.) 342+ 40 225.5436.4 12.6x2.0 48000+3300
M7 % (P.a.) 152.0+ 83.8 151.2+40.3 12.6%2.5 4450014900
Hteg o] (D.s.) 379+ 8.2 57.6+10.2 3.9+0.8 2560+1200
o7 (P.h) 34,8t 3.5 251.8%35.5 12.442.1 6850+2300
B3 etF (Ca.) 16.9% 2.1 122.0£11.6 80.3%6.6 67000+3400
W X (Er.c.) 58.0+ 24.0 23.3+14.9 1.3£0.8 18600+3450
7 & (Ac.a.) 650.0%£150.0 21.6+ 2.9 2.5%0.4 38700%2300

a) 30 weeds were investigated for each species.
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Table 8. Fresh weight and frequency of weeds in random quadrat.

“PlofQuadrat)y 1 2 3 4 5 6 71 8 9 10 11 12 13 14 s 16 17 18 13 20 Average
No. e Frequency Fresh
TotaiNo, of 3 2 2 2 3 2 § 2 1 3 1 3 3 2 2 4 4 1 3 2 (%) Weight
Species (€3]
5 (Ecc) 550 170 560 30 350 .. 330 530 55 120 370 670 60 250 65 175.9
A R(Pa) . . 120 110 5 830 700 . 550 390 240 . 40 155.0
sgel(Ds) 15 . 350 160 80 o 30 30 10 25 . 40 63.5
o (Ph) 20 35 A 430 580 400 300 . 300 35 229.4
%42 (Erc) %0 15 is . 5 s 15 25 29.0
Aot3(Ca) . 520 . 420 . 230 15 148.8
ME (Aca) 50 15 0.1 15 16.3
% (Ara) L 5 5
AU E(EDL) . . 5 ... 5 25
HA¥l% (Po) . .5 5 5

Note: Fresh weight in grams.

Table 9. Illustration of weed community differentiation procedure. The plots and the tentative differential species

were ordered according to frequency. The vegetation units are separated by vertical lines.

;rcﬁxl|i1\ary T ) B -
grouping Group A Group B Group C Group D Group E
Changed muan- | s 6 70 8 9 10|11 12 13 14 15| 16 17 18( 19 20
_ing number .
Plot numbes 1415 18 11 2016 20 10012 19 7 5 17113 1 31 & 9
Total number e e A
of species 2 2 2 2 1 i 1 3 2 3 3 4 6 3 4 3 3 2 2 1
5 (Ec) 49.1 12.4 823 76.1 100 100 100 {324 455 319 288 5.2 49.3 88.1
A% (Pa) 50.9 87.6 17.7 23.9 64.9 08/67.6
¥4 ol (D.s.) 2.7 4.9 140 46.4 59! 6.9 17.6 99.1
7 (P.h) 54.5 94.3 74.8 192.0 235
dolz (Ca) 71.9 | 85.2 10.0
9} 2 (Er.c) 004 49 260 4.3 1.1 14.8
& (Aca) 4.9 26.0 0.23 58.8
% (Ar.a) 0.9
A $(EDb) 5.9
HAvlE(Po) ) 1.4 ~ B
Simpson’s 50 783 709 636 1.0 1.0 1.0 .527 .504 .892 .559 .557 .717 .460 .783 .851 .432 .982 .748 1.00
Index

Note: rigures by weed species in each group are importance value in terms of fresh weight.
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Fig. 5. Comparison of Mahalanobis’ distance
among the tabulated community groups.
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Fig. 6. Floristic composition of the A-type com-
munity - Echinochloa crusgalli (Ec. ¢ ).
-Panicum acroanthum (P. a.)
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Fig 10. Floristic composition of the E-type com-
munity - Chenopodium album (C. a)-Eri-
geron canadensis (Er.c.).

S BELier 4T AL XESU AR

ole} o]l FEY & BEHRN &5l #HYE TR
o EHEE 2¥on £RSH 2% 67,89 % 10
3zl

ABZEN(2Y 6)e F2 o Arlgoer Fis
o He EEES &A-sA gl BEEN (oY
7Y =, A, vegel, AyE EREAAEE o
A BEES A glen chge] Fe ASgew
ity digols #EEST N duck CHEHE
B2y 8)& gflel #fol BASdE=d oL
Eol 7t AM o 40% Hedos chgol A A
ufejol, o7, HolF, ¥x HLow K 10~20%4
Aol &gom a0 %, AeE, AE T2 BHE
5% vlrto g of ¢ ol DEER(2E 9)e w9t
Holel HAHE BE 40% BEE A8 ol
AEE 20% BEY #LEE Jetuged
FAY 4 gle BEse BEES) A Ut ERE
By 100- dorfe w22 A=Ay Fot
Fo| EHEES 90% LlEe AW

e

HE 3 B MEO RED R s HE

A R fERNE SEE KB KA BTHA
2u 5 e A RS e ety st &
Hoire REREE I, SEEREE HE, FHE
MR ste) st CHE 10, 1D,

Koo FYREN i 3 KR 5o #BRe oisty
B HRE R 100 et gled ABEHN &
g, E&ESR, KBNS &8, TREK 28K
BRERE Y BAREE REL BEe HTA o



A HESA dge de o FEHN LY FRE
kY ERE gEe g9 A usdth 2R F
BRETEE AEEH #BED ERETBER KED
of MWEY Hikd FREAEE BRAYL Hit EHBEY
Retbol dx|stal dgsigdom RKgd HEME Wi
& ¥R 2 E fpikdl KL FEY 48E 1Ae
Aoz uetytch @ & EERH AL ERA A
R el MEEEM T BmE, ¥E, HERR
9 ol A HEEM BEsdes BEEE &
REel = R FRESRAA, 2EEMA = &
B oKl M HET MEMEM BEs A

£ 11L BEERE, HMEEHE, A of RY
o] ABHEL A e doll EEEFEHA
E IE EEEE o 2EERA st BT
WEE UERY Zloith

T EE AB R oA diel TR mEx
5 GRole AgstA Yo wdel mEgn iyl
A&l dgstdn Ade HE#HEE uweld:
gwrhel MHAEA D 2R/ ddod BB ge
srhe] %, WEE, NE 2 why EF MPSE
off #EH®y MESG ¥ SEEME  HUER
oA mEEEY REFEMdE Ede MELE,
ERE BEEE M gdel nalel HuER
ol dql HEMEM BES A BREFEE HipE
B ¥ efBEe MEERL R 2E Wy
ol A IBEE R getrh

PLEe 3o 4B IR v Xt BRUEEE, M
BE 3 BEH e BB Aoy dede §
Esh WRAES Sty & BRERHAIE BEERAA
o BAMBLE Botte 488y 1&F BEREE

Table 10. Statistical analysis on the agronomic characteristics ad yields of the soybeans variety, Suweon

#94 in relation to weeding, spacing and growing season.

. Characteristic _ ' Active growth stage* _ Atharvest .

T 2 o R Plant Leaf Chlorophyll  Stem Stem Node no. of No. of No. of pod Yield/ Yield/

reatmen height area  content ihcxght weight main stem branches P“ﬁp}f‘,"} ~10a _p{@t

Weeding (Main, A) 13.24  165.90%" 29.44™" 6.68 512.68°% 38.53% 26.42%*  116.75%* 88317 5.8

Spacing (Sub, B) 12.57**  6.077" 082 10.70** 12.09**  1.27 10.59**  30.38** 20.09"" 14.00**

Season (Subsub, €} 160.12°* 155.88%% 381.20%*  107.86 136,187 03.55°%  2027*"  61.02°% 554177 40.74°
AXB 0.39 791" 0.62 0.71 100" 3.30 2.79 12197 967" 1.12

=

o)

ElaxC 60.72%* 44.62"%  0.04 54.49"% 34.69**  6.39* 0.60 7.02%  19.91** 5.14%

S

‘:ﬁ:IB xC 3.23* 1.78 3.59" 1.51 1.50 0.35 2.24 2.60 0.68  1.12
AXBXC 1.69 2.73 0.30 0.49 043 0.29 1.61 5.01* 085 140

* 35 days after seeding. Figures are F-values.

Table 11.
growth stage (35 days after seeding).

Statistical analysis on major nutrients contents of the soybeans variety, Suweon #94 at active

\Ws e Leaf Stem
_Spacing ™~ N  POs K;O Ca0 Mg0 N P0s K;0 CaO  MgO
Weeding (Main, A) 7.25  5.52 11.93 045 063  3.10° 40.65% 3220 1.09 0.44
Spacing (Sub,B) 013 195 1.41 139 1.06 050 1.83  4.19% 060  0.25
Season (Sub-sub, C)  34.65 " 10.29™* 4.94™" 120  0.01 21.52** 036 69.49"% 252 006
_[Aax® 1.83 078 056 1.50 114 129 342 1.05 035 1.67
f,:’ AXC 1.06 1.64 235 031 070 040 023 11.37°F 024 030
f;: BXxC 282 079 054 006 142 048 1.01  855"% 439* 0.16
AXBXC 099 031 098 050 033 221 038 295 1.12

Figures are F-values.
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Table 12. Effect of plant spacing on agronomic characteristics and yields of soybeans under weed-free

condition in early-season culture.

Wic Plant  Leaf Chlorophyll Stem  Stem No. of No. of No. of Yield/plant Yield/10a
Spacing height area content height  weight node branch pod g index(%) Kg index(%)
Cm Cm ?/plant Mg/gfw. Cm g/plant
60 x 20 Cm 48.77 1617.79 0.90 66.90 16.67 16.87 740 7330 343 100 285.83 100
60 X 15 Cm 5693 1668.67 1.18 62.57 11.63 16.53 §33 7337 258 75 286.67 100
60 ¥ 10 Cm 66.87 1373.19 0.93 70.23  10.03 16.03 480 3947 209 61 348.87 122
60 X 5Cm 69.07  868.38 1.06 77.50 9.63 15,53 283  29.07 133 38 44337 155
LSD. 0.05 -10.97 343.60 0.22 10.57 2.45 1.68 1471 5.1 121.91
0.01 15.39 481.74 Q.31 14.82 343 235 2062 7.2 170.92
Table 13. Effect of plant spacing on major nutrients contents of soybeans at active growth stage under
weed-free condition in early-season culture. Unit: % of D, W,
Nutrient Leaf Stem
Spacing N P.0s K,0 Ca0 MgO N P,0s K,;0 Ca0 MgO
60 x 20cm 2.59 0.65 1.91 1.87 0.36 1.12 0.34 2.85 1.57 0.31
60 X 15cm 2.25 0.63 1.74 1.77 0.39 1.06 0.38 1.60 1.45 0.33
60 X 10cm 2.57 0.62 1.98 1.98 0.40 1.23 0.36 2.39 1.62 0.34
60X 5 cm 2.68 0.67 1.60 2.16 0.43 1.08 0.39 2.55 1.49 0.33
LSD 0.05 0.09
0.01 0.11




Table 14. Occurrence and growth of weeds under different spacing of soybeans plant in early-season culture,

No. of weeds/25 x 50cm F.W. of F.W. of weeds/25 x 50cm

60x 60x 60x 60x LV * weed/  60x 60x 60x 60x Lv.»

20cm 15cm 10cm Scm (%) plant(g) 20cm 15c¢cm  10cm Sem (%)
Ho}& (Ca.) 2.7 1.7 1.3 0.7 7.7 38.4 102.4 64.0 51.2 25.6 8.5
#¥] & (P.o.) 1.3 0.7 1.0 1.3 5.3 19.8 26.4 13.2 19.8 26.4 3.0
vl o] (D.s.) 15.3 13.7 7.7 5.3 51.3 53.1 814.2 725.7 407.1 283.2 78.3
7h 8§ (E.b.) 1.0 1.3 — - 2.8 85.4 85.4 113.9 - - 7.0
Zo7tej & (C.m.) 4.3 2.0 1.0° 0.3 9.3 1.3 5.6 2.6 1.3 - 0.3
g 4rel (C.i) 9.7 3.0 3.7 1.3 21.6 0.7 6.8 2.1 2.6 0.9 Q.4
2349 e] (C.f) 03 - - - 0.4 13.7 4.6 — - — 0.2
7ehE (S.n) 1 0.3 - - 1.6 62.7 41.8 209 - - 2.2
Total 35.6 22.7 14.7 8.9 100.0 B 1087.2 9424 487.0 336.1 100.0

*[.V.: Importance value of the total number or fresh weight of weed by species.
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Variation in the growth of weeds in

early-season culture of soybeans.
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\\Growth of

F.W. of weeds/plant

A a FHsEEe A AL HEEolgos ARE
£EFR-e MulFel A4 D bge 7okE, FobF,

npef o], HulF, BAYold Mol &3

g E3 wEAolE 1g WHE AHEO

BEEoldth
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weeds

Mean C.V.

%
oo} 3 (C.a.) 38.40+ 8.16 62.90
u] & (P.o.) 19.83 % 1.97 31.47
utef o] (D.s.) 53.11%10.72 63.85
FW7E Aulg (Bb) 85.44 + 13.09 48.46
7t HE o 7tel ¥ (C.m.) 1.33£0.12 27.92
w5 4tol (C.i.) 0.73+0.14 58.49
7ebE (S.n.) 62.71 + 8.34 42,04
Aol (C.1L.) 13.65 % 2.03 47.09

Table 16. Effect of spacing of soybean plants on the occurrence and growth of
weeds in early-season culture

Growth of Total no. of weeds Total F.W. of weeds
weeds  Lan SD. CV{%)  Mean SD. CV(%)

Spacing
60x20 cm 36.3 8.3 22.9 1,087.0 265.3 24.4
60x15 cm 22.7 5.5 24.2 942.4 206.5 21.9
60x10 ¢m 14.7 2.1 14.2 482.0 54.7 11.2
60X 5 cm 9.0 3.4 37.7 336.1 140.1 41.7
L.S.D. 0.05 8.74 346.9

0.01 13.24 525.5
F - value 22.03** 12.87*#
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Table 17. Effect of plant spacing on agronomic characteristics and yields of soybeans under weedy conditons

.in early season culture.

\(‘haracteristics — _@ctive growth state — __é_twharv_e_s_t_ —-
Spaéiné \ Plant leaf Chlorophyll  Stem Stem No. of No. of No.of Yield/plant B Yield/10a
e _"_}L_henght area content height  weight nodes branch pod g index(%)  Kg index(%)
Cm  Cm?/plant Mg/g.f.w. Cm g/plant
60 x 20 Cm 41.33 446.06 0.74 43.50 7.07 13.90 3.83 3930 157 46 130.83 46
60 x 15 Cm 41.83 573.86 0.85 42,77 6.73  13.77 3.00 3340 129 38 143.70 50
60 x 10 Cm 50.57 700.86 0.80 55.03 7.50 14.10 3.53 3540 154 45 2587.23 90
60 x SCm 5247 579.59 0.77 61.00 6.80 14.37 1.63 24,43 114 33 37997 133
L.S.D. 0.05 10.97 343.60 10.57 1.68 14.71 5.1 121.91
0.01 15.39  481.74 14.82 2,35 20.62 7.2 170.92

iote: Yield index is the ratio compared to the‘);}élds of 60 x 26 Cm spacin; under weed-free conditions (Table 127).

Table 18. Effect of plant spacing on major nutrients contents of soybeans at active growth stage under
weedy condition in early-season culture. Unit: % of D W,
Nutrients Leaf Stem
Spacing "\ N P,0s K,O Cad MgO N P,0s K20 Ca0  MgO
60%x20 cm 3.28 0.78 2.08 2.05 0.42 1.07 0.42 3.05 1.61 0.34
60X15 cm 2.89 0.73  1.36 2.32 0.43 1.20 0.34 216 1.56 0.32
60%X10 cm 2.78 0.71  2.04 1.88 0.39 0.95 0.49 1.86 1.48 0.31
60X 5 cm 2.73 0.73  2.10 2.20 0.48 1.02 0.47 230 1.41 0.30
LS.D. 0.05 0.77 0.25 0.12 0.79
0.01 1.07 0.35 0.17 1.10
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Table 19. Effect of plant spacing on agronomic characteristics and yields of soybeans under weed-free
condition in late-season culture,

\Characterisu’cs

Active growth stage B

At harvest

Spacing_\ Plant Leaf Chlorophyll Stem Stem No. of No. of No. of Yield/plant Yield/lOaM
height area  content height weight nodes branch pod 3 index(%) Kg index(%)
T Cm Cm? /plant Mg/g.f.w. Cm ‘—g—/ﬂr;l_ant o i T
60 x 20 Cm 33.50 513.70 1.49 44.03 11.33 14,17 7.40 6330 24.8 100 204.47 100
60 x 15 Cm 34.13  554.09 1.55 39.37 7.93 1273 6.47 4047 15.0 60 166.27 81
60 x 10 Cm 36.40 456.73 1.42 45.17 5.67 12.33 5.77 2877 11.2 45 186.67 91
60 x 5 Cm 41.93  352.39 1.53 51.03 4,40 11.33 3.07  19.37 8.9 36 297.77 146
LSD. 0.05 5.06 14393 7.91 2.34 1.86 1.81 7.40 5.7 66.06
001 710 201.80 11.09 328 261 253 1037 81 926l
Table 20. Effect of plant spacing on major nutrients contents of soybeans at active growth stage under

weed-free conditions in late-season culture.

Unit: % of D, W,

Nutrients Leaf - Stem B
m "N P;0s K20 Ca0 MgO N P,0s K,0 CaD  MgO
"60x20cm 1.46 060 139 171 038 1.04 036 L71 131 030

S0x15Scm 210 0.52 1.20 1.96 0.48 0.98 0.36 1.42 1.35 0.34

60 x 10 cm  2.25 0.60 1.60 1.86 0.41 1.09 0.34 1.71 1.54 0.35

60x Scm 1.79 0.67 1.46 1.97 G.37 0.76 0.33 1.02 1.69 0.29

L.S.D. 0.05 0.51 0.11 0.60 0.36
001072 0.15 B 084 051

Table 21. Occurrence and growth of weeds under different spacing of soybeans plant in late-season culture,
No. of weeds/25x50cm F.W. of F.W. of weeds/25 x 50cm

60x 60X  60x  60x  LV.* weed/ 60x  60x  60x  60x  LV.¥

20cm  1Scm  10cm  Scm o (%) p]ant(’g?¥z(‘)_c‘m ,wlﬁ’_’L,l?iT-,.v,_S,i”L _7(%)__
Hot#+(Ca) - - 07 07 13 183 - ~ 122 122 13
4] 8] & (P.o.) 15.3 9.3 10.3 9.3 40.9 16.3 249.9 1521 1684 152.1 383
uted o] (D s.) 10.0 14.0 7.7 7.3 36.1 21.6 216.0 3024 156.6 1584 445
A ¥l E (E.b.) 0.3 — 0.7 - 0.9 37.3 i2.4 - 24.9 - 2.0
Zd 7lel# (Cm.) 1.3 - 2.7 2.3 5.8 0.5 0.7 - 1.3 1.2 0.2
g 4tel (Ci) - - 0.7 - 0.6 0.4 - - 0.3 - 0.1
A9 0] (C.f) 1.3 5.3 2.0 0.7 8.6 3.4 4.5 18.1 6.8 2.3 1.6
o7 (P.h.) 0.3 0.3 0.3 0.7 1.5 28.6 9.5 9.5 9.5 19.1 2.5
% (Ec.c.) 0.3 0.7 1.0 0.3 2.1 54.9 18.3 36.6 54.9 11.6 6.4
74°E (S.n.) 0.3 1.0 0.7 0.3 2.2 26.1 8.8 26.1 17.4 8.8 3.2
Total 29.1 30.6 26.8 21.6 100.0 520.1 544.8 461.3

365.7 100.0

*1.V.: Importance value of the tétal number or fresh weight of weeds by s—pecies.
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Table 22. Variation in the growth of weeds in
late-season culture of soybeans.
Growth of

weed

F.W. of weeds/plant
Mean(g)

Species C.V(%)
o} (Ca.) 18.26 £2.25 39.03
&%) £ (P.o.) 16.29 £ 1.08 20.90
814 o] (D.s.) 21.60 % 2.14 31.26
A= (Eb.) 27.25 £ 4.01 34.04
ZH7tel & (Cm.) 0.46 £ 0.70 48.29
A1 o] (C.1) 3.36 £ 0.42 39.16
9 (Ec.c.) 54.85 +5.72 32.95
W5 o] (Ci) 0.38 +0.20 16.64
o7 (P.h.) 28.64 + 3,78 41.69
#Aok2 (S.n) 26.16 + 3.36 40.60

Table 23. Effect of spacing of soybeans plant on the occurrence and growth of
weeds in late-season culture.
Growth of
weeds Total no. of weeds Total F.W. of weeds

Spacing Mean S.D. C.V.(%) Mean(g) S.D. CV.(%)
60 x 20 cm 29.3 2.3 520.1 444 8.5
60x 15cm 30.7 9.7 31.5 544.9 168.0 30.8
60 x 10 cm 26.7 6.4 23.9 461.3 98.6 214
60x Scm 21.7 6.4 29.5 372.2 115.6 31.1
LS.D. 0.05 10.07 224.9

0.01 15.26 340.7
F - vaiue 1.86 ™% 1.394 M5




Table 24.
in late-season culture.

Effect of plant spacing on agronomic characteristics and yields of soybeans under weedy condition

Acti;é’g—rovx;this;ta—ée‘m‘ o . Afharvest B
. Characteristics nP_l;n'tML:aFA éh.lorbp]yll Stem Stem  No.of Noa.of No.of Yield/plant i}ie‘lg/iOa
Spacing height  area content height weight nodes branch pod g index(%) Kg index(%)
T Cm  Cm?/plant Mg/gfw. Cm g/plant T o o
60 x 20 Cm 35.77  257.01 1.36 41.27 5.67 11.80 3.93 28,90 128 52 10697 52
60x15Cm 40.13 265.61 1.25 45.13 6.13 1143 4.13 2860 127 SI 141.40 69
60x 10 Cm 40.60 402.06 1.21 47.37 5.37 12,27 400 2480 104 42 173.33 85
60x 5Cm 44.97  265.76 1.24 52.03 4.80 12.20 3.23  19.00 7.0 27 234.47 115
LSD 005 5.06 14393 7.91 7.40 5.7 66.06
0.01 710 201.80 11.09 1037 8.1 926l

Note: Yield index is the ratio co;ﬁpared to the yield of 60 x 20 cm spacing under weed-free condition (Table 19)

Table 25. Effect of plant spacing on major nutrients contents of soybeans at active growth stage under
weedy condition in late-season culture. Limtof, ?f D WL
Nutrients Leaf Stem -
Spacing—~. N P20s K0 €O MgO N = P20s K,0 Ca0G MgO
60 X 20 cm 2.59 0.72 1.79 2.06 0.45 0.93 0.47 2.13 1.22 0.33
60 X 15 cm 2.59 0.59 1.75 1.91 0.43 0.98 0.37 1.93 1.39 0.32
60 % 10 cm 2.37 0.57 1.78 0.34 0.34 0.89 0.41 1.96 1.39 0.28
60x Scm 2.38 0.66 1.97 1.96 042 0.96 0.46 1.86 1.63 0.33
L.S.D. 0.05 0.11 0.36
0.01 0.15 0.51
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Table 26. Correlation matrix among agronomic characteristics and yield of soybean in early and late-season
cultures under weedy and weed-free conditions.
At harvest Active growth stage
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Stem |Early TED *x : > N « > I
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g Chloro- | Early
Slphyll |[Late
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‘%_ Leaf Early b
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Correlation matrix among major nutrient contents at active growth stage and yield of soybean in

early-and late-season cultures under weedy and weed-free conditions.
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HESZ A9 2827 dsled BUERE £FE
22 $ BLEE & T HFdhHes 2 BEEx
HER 2 2R/ dgen, BEflde dtelst ¥
Frol A Féolglm, FHhiEd M vlggolel 4w
£ AY FFsiA F3 Fst: EEER VEY
ok To HEHE Ene $ERAEE & EfFo
7Aoo ®A3 BLANHOV(E 14), BEIES AL
o= Zasts BES Adoes(E 21), =8¢ F9
REEEES 3ot HEEe BUODHEE £BE8L &
P, BB A 2F AA s, BE, BEfEAA
BT EE HHRE & BETERS 3A g4AFZ =4 o
£ b ok, FESr, R Hol U B Hmae A
oAl BER gtk

60X 5cmAER BEMAYL Ate F9 gEd o
g Aol ALy 15 16) BiE« BB E =25
BERAE Fo WEA dE dgsa g2l
12, 14).

e & FHET A B U B#fEAA A
FESG EFoUA vgol & HAMBEE BELER
o] FEA FHFEd Eosld o (ay 17) FE
HBrEl g EEEEIYA snEL T BHEE
of & FAR ER gol(ay 18) R HERM
of Fof HEFE w2 F|A N0 EEA Uch 4
W Ee] A¢ REEEY o FIe A= £R)
HAd A Hu o £EEEN KA 28 R
o8 AztEly old] MW AL do o B Wits)
glolop & Holr

ARz, o 48 4 Kid o3 48 BN
sle] Rl zzkel BREM SHEE LB HEBEdl A Ve

¢ REREES ¥ e & BEEY O 30~40%
Hirdel wasiglou 2o} #Y BE Bl Y 84
ool ke HE BES KBHA FE87 o
+ EE ol

T8 F %(1978 °79, 80, ’B2)Swe6L6D o
AN A E3 gEEe Bes HE KET
Fo WR HA7 glond BB & 28 Ml B
B ok s Fo KA WRE dAAE HEK 68
PLE BEs Folof slu Fof L 60x1bem
RiESt 45x20cm HHEM 251 glglz  #HE
KiER 29 Re % Columbusel A% 42%
Harosoy+ 39%, Hill 35%. Williams 25.5%, ¥
K 148%, KE82% 119%4 && #HLEHILe
o Fo WRe AFVH R Bodtn BEE o M
Mol gixal 128 Lt BET Aol EET
7 %ol B EES o gldn sdoh £33 HES
o] BAMAMC Aoixd Fo 4K 1 LA CGR
o] 3A HAEIZ ¥R, SKH, KEXE: B
£ fmelsin, Fo KE LAL CGR % HEX#
fol= HEMN M VetUga WES B8E U &
ENRE Mol FEM M gddoa shadd,

A RFAA HEEA Fiaod A% 10aE F K
BE v BYE Hele] BHEKTESNA 60 X
20cm, 60X 15¢m, 60 X 10cm, 60X 5cme 3 #
R A 2% BEel B39 54%, 50%, 26%,
14%% 15 33%2 BIE 2dxn, FEEY 35
A+ 48%, 15%, 7% 21%4 F¥y 23%4 BYK
2 vEhgth Bl BEE BEMES BAT 2E
Zgol Fo Bl Az WS 55 HEE oY
WE WAoot glos HEEA KT T WE BLE
AA s HHoezA FiEd HEE BHEuc Y
ool A 7zl 4 B Aol o 2 ZdoE #
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BEL A BEX HHEAA Quadrate] EfEZ
HE, EFE, #E, B o 29 Bfkeel #
el {4 BEPEAN d¥E FA #o Quadmat
o &/ A€ 025mPolgle B BAMH EHs
2@l g meEtd RREEE B/ R BEEER

5,000cm?(0.25m?x 2@ 7t = gl th

2) & HREY BAY FEFEE 108 BEA
o EERE 104 70~1,6008EHR a8 S
FEhoAd HEe ol (1ufE 24~336 i)k 8
W& (1ofE 72~367EMeINe oz 4
S 4tel, FoistelE, HAyel, FotE, FotF, o
A, €9 Solgch FEHT RAN £ REL @
fy Ty 4EEcs ¥ u 47 (2562g), H(226g)
A7 2(151g), HotF(122g), ¥ielei(58g), AME

(224 IEolglon HE EHE F BFEs Jot
(67,000 fE), =1(48,000/8), 70 714(44,500 /&), o
7 (6,85018), w4 e1(2,560{E)el JEoIch FEHE
o AR BAE, £FE d BTREL HTEN,
BERE 9 HH, 282 BEEA g & BR
€ 23k

3) WyHEAES HERES vd I -ANAH, o
A - -AANF—uiE ol R, H-—ANF A —HY
ol —gol Ry, Hiefol —oy —AM-EH Fof 5@ HE
o2 HEY 4 U A LB de  oEA-
uEbyteh HEBA S HEREAA FotFe o
= Bgthol glow A AL A 3 visgol
o A= BAECT BodMx a2 SEEAHLL
o AES G2e HMese EFolglth 28z A%
AAA 9 ubeg o], wiejoiel o, HeolFeol YR
&% 2 Bl oA #EFHE(Association)el &
ol 53 wielol: BAKCL BodA oE HEe
fefEtEol ol HE Hih HE DA ELHES AY
Z

2. BeE U Zatko) UM 22| Emeh
Be U BpEAQ HERS

1) 2o Fig g WEe BE, FREA o
fEfRol ALt & Y +5% B EEE Rac &
AHA WA BKE Jehde BERN  Hsto
REEBN AL BEY A2l 37%. BEE KT
A4l 23% BE By BME 29t 11 BE
Bol Histol e MEEA AL BEY A+ 41 %
g 244 28%9 Fig BKE vdEde F&
e o gwelel BAIRSC WASA Bt

2) o £ 10a¥ WEBL KEKES KH=
ol A AV B¢ FEY 7% Esden 2
BEE REERC #E REEAA o0& dAsach
BEEo H3tol HHERA A BREL Aol 37%,
HEE REY A 28%e Py BKE BRAn
0% BEEA Hele BEREEA AL B A+
ol 33%, FikfEa Aol 23%e B RKE o
Brllgl = ol HEWEA Aol EEmA ot Aol
sk

3) 2o EA BHE dolAd BEERA st
rale BASLE KR, ¥E, FEOW SEHE
W Lol nF FEEEAAM ExsA  BLsA
=4 KIS BHo HE KRAE IA F¥E
worey &8 28 BET A, 28T FRERD

- 106 —



+ HtEol 9ol ol k3 #ES A3
123235421

4) BERER SEEAN AL utEolrl #EAE
AL W A4tel, FusielE, FobF Fol EAEHE
olglon Wil 7ol AulEt viedolst &S
Bo® ZAYol, $rseE, #A0tE, ¥, 48 F
ol e d T REEES #NY o=t
ol FAM BISE EHoHeY BES BLE
ol & Heel gigirh

5) IE gEee AFRe Bz A4 2R
7 Age s weld el FAME E FLHEG B
UHRYE SEB(EE BARXERE £HE)
KE EEES S oel ggch T Bed
o2 3ol WEEMNAL uefolst oo BATES
3 EEIEN AL vieholel Hulgol Ao  [HESA
I3 gaste EFolgrh

6) 2o HIEE B KA HEe BAES
RgEER o} BEe A A8 gdsigde #
ol £FL ot AU 25 MHEA HEAE
BE 8 Hgge A Bo=deh

7) BE W REERNA 2T EERoldd v
ol B Fol Fo REEBE BIndl HHAES R
Letgd o BRERANAN BE Efoldd sulEL
2o RMEEF FHEMOR RES= ftrh

A

5 B X ®

1. Allen, R. J. L.(1940) Biochem. Jour. 34:858.

2. TWH, ZHEE, HER (1982) @HEREHH
FHag —HE.

3. Arnon, D.1.(1949) Copper enzymes in iso-
lated chloroplasts. Polyphenoloxidase in Beta
vulgaris. Plant Physiol. 24:1~15

4. Asano, H., T. Terasawa, and S. Hirose. (1980)
Ecological studies on environmental adaptation
in weeds.
growth and seed productive structure of large

2. The effect of nitrogen level on

crabgrass and common purslane. Weed Res. 25:
88~92.

5. Bleasdale, J. K A(1960) Studies on plant
competition. The Biology of Weeds. Oxford,
England.

6. Bloomberg, J. R., B. L. Kirkpatrick and L. M.

Wax. (1982) Competition of common cocklebur

10.
11

12.

13.

14,

15.

16.

17.

18

19.

20.

23.

-107—-

(Xanthium pensylvanscum) with soybean
(Glycine max). Weed Sci. 30:507~513.

. Boysen Jensen, P.(1932) Die Stoffproduktion

der Pflanzen, Fisher, Jena.

. HTFE A (1974) W E U540 (Cyperus seratinus

Roith.)®| #E et HaWfel KiE £BR K
Bol vlxE BB Agugm A A%y
=€

C BETE, TEE, &HE Q973 hfmbe o

it = HEe B FAB M. B
Hgk AERS 15 (1) 1 69~75.

B a8, EBHEE.(1962) BREAEM BRI
Clements, F.E. J. E. Weaver and H. C. Han-
son. 1929. plant competition-an analysis of
community function. Publ. No. 398 Carnegie
Wash., D.C.

Cramer, S. G. and ] A. Jacobs.(1965) An ex-

perimental model for predicting optimum plant

Inst.,

density and maximum corn yield. Agron. J.
57 : 241~244.

de Wit, C. T., and G. C. Ennik. (1958) Jahrb.
Inst. Biol. Scheik. Onderz. LandbGewass.
Method. 50: 59~73.

Duncan, W, G.(1958) The relationship between
corn population and yield. Agron. J. 50:82~84.
Gause, G. F.(1934) The struggle for existence.
Hafner, N. Y. Reprinted 1964.

BT - #MBEE. (1978) HE BBk B
BESH. et 23(3):55~65.

_ RUER - SRS (1980) BE Bod w
g oHgE. LoKIE B3 BRRA uE BE
&M, ®IEEE 25(1):77~86.
<L (1981) KkiE #Hi
o HEEAL G AR BER
BE Y RE B&.(1972) &"
¥E &

A (1959) KIEHAS gloiAde S E
ol MY BWE A ALRBE BLBARX

By
e

B ZE R
1(1):30~43.
R mESR

. Harper, J. L.(1960) The Biology of Weeds.

Blackwell Scientific Publication, Oxford.
~152.

FRER S R EL.(1973) REED FREHOHEL
COWT, FERE 15:69~73.

L (1937) BT PRI 5 BE %6 KE

133.



24.

26.

27.

29.

30.

3L
32.

33.

34.

35.

36.

37.

38.

BEGR Bk - 3~22

BLERE, AMREE.(1982) HEfEH RE U &
Hel 19624 Lige B, &IEE 27(4): HIR
i,

. EBfR, D&8®Y, IOR. (1934 £58%. @

HEERN BERRE ME T14):453~470.

AF &%, (1951) #& DR LIRO Bt 35
HEBCcE T BHE&H 10(3): 18~21.
.(1951) @i Liggo BB s+ 5%
BERCHTN SHE&H 10(3): 28~29.
Iwata, 1., and S. Takayanagi.(1980) Studies on
the damage to upland crops caused by weeds.

I. Competition between upland crops and weeds.

Weed Res. 25:194~199.
, and .(1980) Studies on

the damage to upland crops caused by weeds.

II. The effects of weed competition on the
growth and yield of crops. Weed Res. 25:
200~206.

ZibBE ARG . (1947) KM BEERA
B M FEEee

TIEEX. (1968) A XMHER BEx

Kato, T., and W. Sunohara.(1966) Competition
between main upland -crops and weeds. Weed
Res 5:23~33

Kawatei, K.,(1966) Meanings of competition
in agricultural broduction. Weed Res. 5 : 10~
15.

SB/IE. (1974) BHRAE KGRI dolA Hifa
FBE 2 FHiEel FRERESN EREN & o
. LEX ®mXEHARR) 10:235~240
AEA.(1970) % #EEA Y HE BiLAE
B RXE(BARE) 14: 149~160.

Kim, 8. C. and Keith Moody.(1980) Types of
wee:i community in transplanted lowland rice
and relationship between yield and weed wei-
ght in weed communities. J. Korean Soc.
Crop Sci. Vol. 25, No. 3:1~8.

.(1980) Study
on the residual effect of planting spacing and

and

weeding treatments on the weed flora (inEn-
glish). Research Reports, O. R.D. Korea. 22
(Crop) : 76~81.

&ME - FEE - AR (1981) KB REY B

39.

40.

41
42,

43.

44
45.

46.

47.

48.

48,

50.

51
52.

53.

54

—108—

B ZRL HE H#FHd vl B @
BEHE 1(1): 44~51
Kira, T., H. Ogawa, and N. Shinozaki.(1953)
J. Inst. Polytech. Osaka City Univ. D- 5: 1~
7.
Knake, E.L.(1970) Losses due to weeds and
methods of controlling weeds in soybeans. F
AQO Int'l Conf On Weed Controi. Weed Sci.
Soc. ot Amer. Urbana. I11.
HUBXBEHREFR.(1972) SRE REES.
BAK MEFEE (1980) FAHEXRE 228 2
Befk S ES BERET HY RE J 8% 8
4 BEN. AEREBE BEHRSE 5(1):169~
178.
Lang, A L., J. W Pendleton, and G. H. Dun-
can.(1956) Influence of population and nitro-
gen levels on yield and protein and oil con-
tents of nine corn hybrids. Agron. ]. 48:
284 ~289,
EE.(1980) KEHEMBE. it
FHER - ZHE (1978) =l vet #ERKRY #
% BE. BIEE 23(3) :5~11
McWhorter, C. G. and J. M. Anderson.(1979)
Hemp sesbania(Sesbania exaltata) competition
in soybeans (Glycine max). Weed Sci. 27:58
~ 64,
Mitscherlich, E. A.(1919) Landwirtsch Jabrb.
53:341~360.
Miyahara, M.(1968) Effects of cultural prac-
tices on the weed community in paddy field.
Weed Res. 7:22~28.
Mueller - Dombois, D. and Heinz Ellenberg.
(1974) Aims and Methods of Vegetation Eco-
logy. John Wiley & Sons Inc.
R EKEE.(1969) M EREOMBREC LS
Bl HEHE 8:1~0
AABEEG (1980) FABESEEL. BB
BN BN (1965) #ifH5] 2EHE Mg B
T OEBEX. BELKEHRE A-2:60~73.
.(1978) @E&el + #E. AID #f%
BR HEEX TBEE.
BEM - RRE - ZEE - BkSE. (1981) &k
MBS = HEE o MEle. @R Vol
1(1): 21~29,



55.

586.

57.

58

59,

60.

61

62.

63.

64.

65.

66.

67.

68.

69.

70.

Oliver, L. R.,(1979) Influence of soybean
(Glyctne max) planting date on velvetleaf
CAbustilon theophrasti) competition. Weed Sdi.
27 :183~188

HEE (1979 &EHot sl HYRBEHE
# — 1900 EKE b2~ BDERERK B
s 6(1):69~95

ARE972) KGe BERES RBEEST
W o WEER Bkl flAe 9% (hifn
Ho FRHE AP UAM) BItKk ®mXE 6
D 11~19.

FHE - £BER.(1978) AT —F4  #H
o FHoo MY B 1. KRS B B
ARZT Kige] £F 9 WKEA rlAs g8
EEsE 23(1) @ 86~89.

e (1978) K8} —HA HEHIS)
o BT Bz, 0. BEER WY 22
KRG AH 9 WEd v A+s 8, 8123
{2): 1560~153.

. .(1978) HfE#E BEXe HEMk. BF
it 23{(3):66 ~T72.

* FEB (1980) HEHES W
o GER] RKKE. B|ESE 25(1) : 87~91
s -SBE (198]) BEBY =R
7b oKget —f4 Rl &E& M olae
8 BHAEE 1(1): 52~56.

Raunkiaer, C.(1934) The life forms of plants
and statistical plant geography ; Being the col-

AR

lected papers of C. Raunkiser. Clarendon
Press, Oxford, U. K.

RAEA (1979) HER Ll 8% #ilsl B
3 HE. BNiREE ERGREHTEE.
PR AL (1913) MRCHTo0mE. BEsE
# WE Vol 7.

BKETC. (1969) BB 5B EREOER.
BHME 8: 10~19.

Shinozaki, K., and T Kira.(1956) Inst. Poly-
Osaka City Univ. D 7: 35~72.
FEHIER.(1937) Bt O KT HILHE. KEEE G
 1:69~170.

HReEBE. (1970) BEDPY HRFE/T X2 K&
BlERY vlAe 98 Bk #XE 4
273~283,

ERGE (1975) BML BIECHT S BEms

rech.,

71

72.

73.

74.

78.

76.

77.

78.

79.

80.

81

—109-—-

DORBCHTHHE. BEME 20:23~29
Takemura, S., Y. Nagase, and Y. Saito.(1964)
Studies on the ecologies of weeds in upland
field. - On the seasonal variation - Weed
Res. 3:96~101.

Technicon Industrial Method No. 321~74 A,
(1974) Technicon Industrial Systems. Tarryton,
N. Y. 10591

Terasawa, T., H. Asano, and S. Hirose. (1980)
Ecological studies on environmental adapta-
tion in weeds. 1. The effect of density on
growth and seed productive structure of large
crabgrass and common purslane. Weed Res. 25
: 10~16.

Utsunomiya, T (1964) Ecological studies of
weeds in upland fields - On the component
species of weed communities, seasonal change
of their ecotype, and continuous life of win-
ter weeds. Weed Res. 3:101~111

Watanabe, Y.(1981) Ecological studies on seed
germination and emergence of some summer
annual weeds in Hokkaido. Weed Res. 26:
193~199.

Watson, D. J.(1947) Comparative physiological
Va-

riation in net assimilation rate and leaf area

studies on the growth of field crops. 1.

between species and varieties and within and
between years. Ann. Bot. 11: 41~786.

Wax, L. M.(1973) Weed control. Chap. 12. In
Production and Uses.
No. 16 Agronmy Series Publ. by Amer. Soc.
Agron.

Weber, C. R. and D. W. Staniforth.(1957) Com-
petitive relationships in variable weed and
soybean stands. Agron. J. 49: 440 ~441.
Whittaker, R. H.(1965) Dominance and diversity

in land plant communities. Numerical relations

Soybean Improvement,

of species express the imporiance of competi-
tion in community function and evolution.
Science 147 : 250~260.

Wiggans, R. G.(1939) The influence of space
and arrangement on the production of soybeans.
J. Amer. Soc. Agron. 31:314~321.

Wiley, R. W. and S. B. Heath.(1970) The quan-



titative relationships between plant population
ard crop yield. Advances in Agronomy 23 :
281 ~321.

82. Wilson, R G. Jr., G. A Wicks, and C. R. Fe-
uster.(1980) Weed control in field beans
(Phaseolus vulgaris) in western Nebraska.
Weed Sci. 28 : 295~299.

83 BEiteR, IMEE, WEEH, WAH.(1980) BEK
EHO = BEHE Y KE £8d e 9
% BR&EE 22 frmsd) ¢ 63 ~69.

84. Zimdahl, R. L.(1980) Weed -crop competition,
A review, Int’l Plant Protection Center, Or-
egon State Univ.

APPENDIX I. Correlation matrix among agronomic characteristics and yield of soybean under weed-free
condition in early-season culture.
At harvest Active growth stage
No. of No. of No. of Stem Stem Yield/ Yield/ Chlorophyll Leaf Plant
pod node branch height weight plant 10a  content area  height
o * - K w " .
No. of pod — 0.605 0.837 -0.555 0.733 0.833 -0.785 0.063 0.814 -0.519
* i
No. of node — 0.491 -0.232 0.497 0.636 -0.439 0.133 0.67’{ -0.535
* %k ik * L L 3
= No. of branch — -0.356 0.813 0.844 -0.692 -0.406 0.768 -0.478
L %
E Stem height -0.384 -0.384 0.840 0.104  -0.503 0.325
£ *® %
_ | Stem weight —  0825-0617 -0387 0.583 0.637
< *% ¥k * %
Yield/plant - -0.718 -0.110 0.783 -0.773
Yield/10a - 0185 -0.731 0.594
u% Chlorophyll content - -0.092 0.080
> v .
£ S| Leaf area —  -0.445
< 2
2! Plant height -

APPENDIX IL
condition in early-season culture.

Correlation matrix among agronomic characteristics and yield of soybean under weedy

At harvest Active growth stage
No. of No. of No. of Stem Stem Yield/ Yield/ Chiorophyll Leaf Plant
pod node branch height weight plant 10a content area  height
»
No. of pod — 0398 0835 .0.033 0.558 0.918-0.186 -0.035  0.290 0.104
No. of node — 0147 0514 0560 0362 0322 0.041  0.140 0.450
« | No. of branch —  -0.298 0.383 0.727 0467 -0.156  0.078 -0.203
L R
| stem height 0.552 0.214 0.827 -0.184 0617 0.947
f-
5 | Stem weight —  0.763 0336 -0.223 0653 0.504
Yield/plant — 0115 -0.177  0.508 0.296
*
Yield/10a - 20206 0489 0.723
Q
o &| Chlorophyll content - 0.812 -0.114
> @ *
€ £ Leaf area —~  0.648
2%
a Plant height 3
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APPENDIX III. Correlation matrix among major nutrients at active growth stage and yield of soybean
under weed-free condition in early-season culture.

Leaf ~_ Stem Yield/ Yield/
N P05 K20 Cao MgO N P05 K20 CaQ MgO Plant 10a

N ~  0.096 0.155 -0.035 0.047 -0.030 -0.100 0.225 0.083 0.144 0.491 -0.317
P2 Os — -0.020 0.331 0.364 -0.186 0.251 0.522 -0.002 0.111 0.193 0.172
‘fij K20 —  -0.023 -0.263 -0.437 0.511 0.008 -0.011 0.210 0.025 0.348
Ca0 ~ 0754 -0.248 0.115 -0.027 -0.211 -0.069 -0.109 -0.155
MgO — -0.194 0.159 0.125 -0.304 -0.319 -0.366 0.159
N _ 0756 0.204 0.658 0.362 0.188 -0.368
_ | pos — -0.136 -0.499 -0.142 -0.405 0.400
2 | k0 ~ 0.250 0.028 0.568 -0.193
Ca0 — 0704 0342 -0.437
MgO ~ 0.262 -0.476
Yield/plant - -0.7T§
Yield/10a .

APPENDIX IV. Correlation matrix among major nutrients contents at active growth stage and yield of
soybean under weedy condition in early-season culture.

Leaf Stem Yield/ Yield/

N P20s K20 CaO MgO N P205 K,0 CaO MgO plant 10a

N —  0.012 -0.454 0.085 -0.141 0.205 0.461 0.185 -0.426 -0.079 -0.128 0.186
P20s _ 0267 0351 0306 0.116 0.257 0.344 0.323 0.247 0.297 -0.085

T | K20 — 0308 0.179 0.522 -0.437 0.418 0.493 0.480 0.375 -0.255
" | o — 0813 0159 0296 0673 0.070 0.740 0.028 0.438
MgO _ 0.147 0533 0.253 -0.287 0.732 0.209 0.488

N —  .0.173 0340 0.102 0.459 0.047 -0.029
P:0s _ .0.109 -0.57% 0.314 -0.083 0.254

5’, K20 — 0356 0.385 0.060 0.123
a0 —  -0.071 -0.124 0.166
LMgO — 0156 0.182
Yield/plant -  0.115

Yield/10a -
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APPENDIX V. Correlation matrix among agronomic characteristics and yield of soybean under weed-free

condition in late-season culture.

At harvest

Active growth stage

No. of No. of No.of Stem Stem Yield/ Yield/ Chlorophyll Leaf Plant

pod node branch height weight plant 10a content  area height

No. of pod — 0600 0.794 -0.424 0.964 0.951 -0.133  -0.011  0.472 -0.607

No. of node — 0633 -0.026 0.500 0.380 -0.557 -0.027  0.366 -0.449

«| No. of branch — 0394 0.770 0.708 -0.444 -0.188  0.503 -0.731

&| Stem height —  .0.353 0411 0400 0240 -0.336 0.595
; Stem weight — 0954 .0.054 0.061  0.574 -0.461
Yield/plant ~ 0055 -0.005 0482 -0.453
Yield/10a - 0.245  -0.332 0.441

. fg" Chlorophyll content - 0.020 0.168

§§ Leaf area - -0.027
& | Plant height _

APPENDIX V1. Correlation matrix among agronomic characteristics and yield of soybean under weedy

condition in late-season culture.

At harvest

Active growth stage

No. of No. of No. of Stem Stem Yield/ Yield/ Chlorophyll Leaf Plant

Active
growth stage

Plant height

pod node branch height weight plant 10a content area  height

No. of pod — 0221 0.549 -0.493 0.741 0.792 0685 0385  0.067 -0.366
No. of node ~  -0.523 0.405 -0.187 -0.355 0.126 - 0.047  0.184 0.186

&| No. of branch — 0201 0.524 0432-0.143 0094  0.199 -0.106
E| Stem height ~ 00010705 0633 -0.116 0.160 0.798
7| Stem weignt —  0.568-0363 0205 0359 0.113
| Yield/plant - -0.504 0354  0.005 -0.366
Yield/10a - 0175 0.100 0.724
Chlorophyll content - -0.417 0.228
Leaf area - 0.121
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APPENDIX VII. Correlation matrix among major nutrients contents at active growth stage and yield of
soybean under weed-free condition in late-season culture.

Legf - “SEm ) Yield/ Yield/
N P20s K20 Ca0 MgO N P20s K20 Ca0O MgO plant 10a
N - 0.204 0.378 -0.134 -0.212 -0.377 -0.193 0.165 -0.048 0.156 0.145 0.039
PO — 0.386 0.173 0.307 -0.072 0.174 0.220 -0.144 0.270 0.521 0.450
E K20 - -0.162 -0.05(;)= 0.008 -0.112 0.089 -0.075 0.293 0.191 0.665
CaO — 0.845 0474 0.097 0.434 0.248 0.031 0.101 -0.048
MgO — 0.413 -0.097 0.133 0.031 0.059 0.201 0.068
N — 0.535 0.365 0.131 0.488 -0.077 -0.046
P20s —  0.203 0.059 0.633 0.051 0.199
g K20 -~ 0.168 0.139 0.339 0.046
Ca0 ~ 0,000 -0.685 0.073
MgO - 0301 0271
Yield/plant -  -0.043
Yield/10a -

APPENDIX VIII. Correlation matrix among major nutrients contents at active growth stage and yield of
soybean under weedy condition in late-season culture.

Leaf Stem Yield/ Yield/
N P20s K20 Ca0 MgO N P:0s K20 CaQ0 MgO plant 10a
N — 0370 0.213 0.511 0.452 0.075 -0.274 -0.047 -0.179 0.784 -0.062 0.155
P20s ~ 0.327 -0.566 -0.774 -0.079 -0.115 0.179 0.553 -0.67% -0.477 0.454
5 | K20 —  0.349 -0.450 -0.178 -0.532 -0.138 0.627 -0.425 -0.049 0.246
= | ca0 _ 0.685 -0.278 -0.342 -0.303 -0.161 0.477 -0.236 0.038
MgO ~ 0071 0.054 0.021 -0472 0.68% 0.068 -0.271
N — 0644 0.735 0293 0.242 0.399 -0.157
P20s —  0.535 -0.488 -0.000 0.443 -0.108
g K20 —  0.443 0.208 0.611 -0.502
| a0 — 0430 -0.642 0.460
LMgO - 0112 0.241
Yield/plant —  -0.504
Yield/10a -
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