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Competition between Transplanted Lowland Rice
and Weeds as Affected by Plant Spacing
and Rice Cultivar Having Different Culm Length

S.C. Kim, S. K. Lee and R. K. Park *

ABSTRACT

An experiment was conducted to obtain the basic information about competitive ability of rice against
weeds as affected by culm length at the Yeongnam Crop Experiment Station, Office of Rural Development
in 1980.

More weeds were harvested from the plot of short statured cultivar, Manseogbyeo compared to the plot of
Cheongcheongbyeo that was approximately 10cm taller than Manseogbyeo regardless of planting density
variables. Weeds also decreased as rice population increased from 30 x 15c¢m, 40 x (10x10cm) and to 10x 10cm,
in order. The degree of weed suppression and floristic composition was varied depending upon plant spacing
and weeding regime subjected at the previous year. The degree of weed suppression became increased with
increasing rice population.

The degree of weed suppression at the 10 x 10cm plant spacing showed as high as hand weeding subjected
in the previous year. However, in terms of floristic composition, Scirpus hotarui Roxb. became dominant when
rice had cultivated at 10 x 10cm plant spacing in the previous year while S. hotarui and Sagittaria pygmaea
Miq. were both important in the hand weeding plot. The highest grain yield of rice showed at the 10 x 10cm
plant spacing while no significant difference was observed between 40 x (10x10cm) and 30 x 15cm plant spac-
ings for both weeding regimes and both cultivars.

However, response of grain yield to weeding regime was differed in two cultivars. For Manseobgyeo, signi-
ficant grain yield decreased in no weeding plot regardless of plant spacing variables. But in case of Cheongche-
ongbyeo, grain yield reduction was only recognized at the 30 x 15cm plant spacing. Based on these result it
could be concluded that Cheongcheongbyeo (10cm taller in height) seemed to be more competitive against

weeds than Manseogbyeo.
* Key words: competition, paddy weeds, rice variety, culm length, yield.

B W BN BEE RESE LMEHE fif
= i} 'R F& £ 5 Uk
19704 #—mfEo] HRE LI HEMEET @
HBRAAAL RERLEL RILPH o8 3A L BLE AHA HYgEH AE E9 SREVE
EEE Uer, IE REREos A W EE, BIE AERE ESSERE, BRERER LEETE B

* MR e RS,
* Yeongnam Crop Experiment Station, Milyang 605, Korea.

— 44—



Wil FL H—REEY EEA HE #(LE 1A
€ B FiEHEEIch DeDatta® s} fgiget viet 2
of ol & HiHEL ¥ KWEE BAIHE BRE
Weow FEYN BEHE stV HERLEL 238
BEAIE #RE JMHeA s Avstd aR
BHUX @S XBBE BB e HERLES
A 717 b, S TWIEKEA W8 K
fEol Wrch ERY ME] B4R BHEASNHY BRE
B RS BRot ot S HEREE B
2SO THEES ANk BRb: SELE HEE
F4g BMAZE T BRC H2 WEelst®

ole} ol & BMAZIZ EY £HNE M
HA A% HFHe EEMeR HEA WY ME
NE EmATIL g7 el SHRH REE oA
Hgaictel HEHE ¥ F 4 Uv GENY KEE
KBS amd REMKR 85E #uY & Sle
EBEHE 27 o TE 880 Ko stual
BRol ot& 7 RES EEstd REBE%E w3l
of gErotel JMEMFEE BESI

[ZES I T 3

AR 1980F ENIRERF SEEOARE AR
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Table 1. Chemical analysis of the experimental

field.
pH Organ- Exchangeable
(1:1 icMat- P,O, SiO, Cations
Soil :  ter (ppm)(ppm) _{(meq100g)
Water) (%) Ca Mg K
6.1 243 64 155 482 180 018

R #HBAL & UM (Eleocharis kuroguway
Ohwi.), H(Echinochloa crusgalli Beauv.), & 454
ol (Cyperus difformis L.), ¥5&&(Lindernia pro-
cumbens philcox.), Y245 Ato](Cyperus serotinus
Rotth.), & 32 ol (Scsrpus hotarui Ohwi.) Hol F
=g g=H o] &2 # & E (Importance Val-
we) = B& 27%, 19%, 15%, 11%, 9%, 9%
o=t

1. #ERE
EERAAR: 554, BAY oo £REEA
M fHEEBEHEY 2R/ BEEA G BBRE
HEEN e FHEL 10x10cm BN 71 e
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Table 2, Weed Number of transplanted Cheongche-
ongbyeo and Manseogbyeo as affected by
plant spacing and weeding regime,?

Table 3. Weed weight of transplanted Cheongche-
ongbyeo and Manseogbyeo as affected by
plant spacing and weeding regime,?

YCES, 1980. YCES, 1980.
Weed Number Weed Weight
Plant Per i : R Plant :
Variety S(paci)ng T—Enmdsquo eDr:iier Variety Spacing Hand — No {;fd/sq:o) E,;g?er |
¢ weeding weeding (em) weeding weeding

Cheong- 30%15 67  183*  116* Cheong- 30%15 87* 607° 520%
cheong-  40x(10x10) 57*  200*°  143* cheong-  40x(10x10) 12.0° 667 547%
byeo 10x10 512 48° 30 byeo 10x 10 1472 263° 116™

30x15 682 202@  134* 30x15 775 747 67.0%
M } . .
byf;se"g 40x(10x10) 96 182  B86* ]g’i,a;;se"g 40x(10x10) 7.7° 833 T56*

10x10 412 B2y 1 10X 10 1072 373> 266*

@ Average of three replications. In a column
within varietal group, means followed by a
common letter are not significantly different at
the 5% level by LSD.

* Significant at the 5% level by LSD.

n Not significant

#E BEEn 30x15cmEL} 40%(10x10cm)
Erde 282+ A3k 2).

TR 10x10cm Bl A= #HEE AR K*E
82 oty MEHLEL o8 REY Bt =R
€ 2eofz] gA"t 30x15cmES} 40 x(10x10cm) (&
MM = EBRERES +REERATT S B BE)
BEAASR (R 2). 28V HEEZHEA odH=G
3) BEEYY B¢ #ERLAHY T HHS R
W BEfolMe 30x15cm @9} 40x(10%10cm) #
ERAAE B8 FEEQ 10x10cmEoA T fEE
BHRe #ELAC ¢REERAY FAYeY 1L BE
+ 30x15cmESt 40x(10x10cm)ER i WA &
et vk

2 Average of three replications. In a column
within varietal group, means followed by a
common letter are not significantly different at
the 5% level by LSD.

* Significant at the 5% level by LSD.

s Not significant
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W5y) 40« 10cm ool AN HHEE L5953 #FH
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FBAC st weka vhdo] MIEME, KA
o] JRel G vl RERIRE BEol £ 10cm 7 HEY
HEmES BEol 32 oy BEERY 2E R
B ol M A fEigo] A olcl B RE
AMEE F RE chge BREY 10x10cm  HfEkp

4 o

g

Table 4. Importance values of weed species at 40 and 80 days after transplanting (DAT) as affected

by plant spacing, YCES, 1980.

Importance Value (%)

Variety Weed Group 30 15cm 40x(10x10cm) 10x10cm
40DAT 80DAT 40DAT 80DAT 40DAT @8ODAT
Broadleaves 21 30 29 45 53 30
Grasses 19 7 1 5 5 3
g;;f’“gm"“g‘ Sedges 60 63 70 50 42 67
Weed No.( /m?) 92 183 163 200 37 48
Weed weight (g, m?) 28.5 56.1 28.5 64.4 10.4 26.2
Broadleaves 34 28 34 24 26 30
Grasses 0 6 0 1 1 3
Manseogbyeo Sedges 66 66 66 75 73 67
Weed No. ( /m?) 133 202 97 182 30 52
Weed weight (g, m?) 323 74.1 38.5 80.4 12.0 37.0
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T RN MERMS HEBKS i 5 T
&g cthzto] Simpsonfg® ' 7} 2 IE  sle} 3o
FEHAT&F BFEHERA M 8 # 5 (m-
portance Value) & #E ##e x2A =& A&
& 4 gleh HE S KA 30x15cm E M=
LA, 3, ¢yEie], WEYE, W uFatol,
M agol o) LK BHKIA BF4EzT oy
i 10x10cmEol A= &4, qd4, YEwE
Albols] @S HEMeR BT Yt olHT
BHE FERfE(0x10cm) & st whSAtol R

Table 5. Simpson's index of weed community at
40days after transplanting as affected by
plant spacing and cultivar differences,

YCES, 1980.
Cheongcheongbyeo Manseoghyeo
40 = 40 %
30X15(10x10 10x10 30><15(10X1010C><10
cm) cm cm) m
Simpson’s

0.16 022 032 016 021 029

Index

o] BN rtE £33 Moody® o H4olm wis
& Hm ol %l et

g RHEEHAEY EREBR MO FE(DI-
ssimilarity Coefficient)'® & % 6ol He & of
L MBSl A U BRI BBl whel i PRk
HAMe BEERe 344 o 2eixe A2 % 5 U
T 8 BHEQ 10x 10cm s Eete] BiFol
A oolEl gl Bife] HE Fredg Bofrh

mE A g KRR BEAEE KMo
2 fEpas MR BREARA et Ltk &4
2 fyo] B R4 8o BES vAe HAem
deiA gicl #E S BEECKIEAERY HARER

Table 6. Dissimilarity coefficient between plant
spacing in association with rice cultivar
at 40 days after transplanting and rice
heading, YCES, 1980.

Plant 40x

Spacing (cm) 30x15 (10x10) 1010

30x15 Che. 32.9(42.2) 49.2(61.8)2
M@o,,gch

40%(10x 10) 25.9(34.539"890;2295)»@053.8(74‘0)
o

10x10 49.2(61.8) 20.2(52.1)

2 () At rice heading

ol 23wl AifEy LMD RESHES #Y B
E8e HEDAA dEAolH B g B4
WHEZRA A g ol ®EFULY 28t Moody '®
ol &3t T fEARER BEEE BEEE A
A M ELEE T Y BRES K azt 24 &
g staieu AAA (e Mldd 2oz
HEE BRET BolA 7Ha 22 o) §Er} #4s
A2 BRES A #e BollAe 7ha 2 Hiol #
AEgitta stgleh, 2y ol HEREA g
BEGS e AAA e T g fesA @
skotm st el

ol L o fE¥ £ Kol Y BREFE o
S e REPlTe BAESE HT oI BY
BRE BEY LR, R TS 22 EEEEASE
HEZES MHts BEREA U, BHEME
Ql 10x10cm BHEEHES % 84 o IHIHHEE
Boed ozl ¢RERY BENRY AY vxd
Foh U BEH: RO BT oz BEY
EolA: €xlnejels} £o17 A ¥l&qd Mz
BaE Figel 10x10cm B A= g0 &
ol EolEct 245 LIE Bol A=

Table 7. Effect of plant spacing on the residual effect of weed suppression at the following

year, YCES, 1980.

Plant Spacing

Weed Density Weed Weight Suppression

Importance Values of Weed Species(%)

2 Scir pus Sagittaria  Eleochans

(em) (no./m?) (g/m%) Rate(%) hotarus pygmaea kuroguwai
CHoud srooding) 94 388 81.3 448 498 5.4
N meting) 577 207.4 0 87.6 121 03
40%(10x10) 315 1127 45.1 9238 16 1.4
1010 72 32.8 842 523 24.4 233
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Fig. 1. Changes in the productive structures of Manseogbyeo as affected by plant spacing and
competition with weed, YCES, 1980.
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Fig. 2. Changes in the productive structures of Cheongcheongbyeo as affected by plant spacing and
competion with weed, YCES, 1980.
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Fig. 3. Changes in plant height and tiller number
with time for different plant spacings,
YCES, 1980.
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Table 8. Leaf area index (LAI) of Cheongcheong-
byeo and Manseogbyeo at rice heading as
affected by plant spacing and weeding
regime, * YCES, 1980,

LAl

. Plant ———————— Differ-

Variety Spacing(cm) Sglng gge ding ence
Cheong- 3015 349°  3.04° 045*
cheong-  40x(10x10) 391® 358° (33*
byeo 10%10 425°  426°  0.01™
Manseog - 30x15 4.25° 3.90°¢ 0.35*
byeo 40> (10x10) 5.442 4.64° 0.80*
10x10 567 593 0.26™

2 Average of three replications. In a column
within varietal group, means followed by a
common letter are not significantly different
at the 5% level by LSD.

*  Significant at the 5% level by LSD.

s Not significant

KEBEBXEXRSD T2 BEELN RREH, —HEH
o TREL 202 BEE ¥4 gos BBRHFS
BEREA wel q2A EESe AoR dvA 9
o} 300 A RERO BEAAL HE UdAH: B
5 BE BB A9 ENEHE Bes 3
obxiA "He(k 9). zelm BERE ¥ HEH
LR EEHREY BEAHS 4 ¥8E R4 Fa
At £ BRE RIES SREEYC KENME
of BiUEKE BECt Bo8n ded Uk 10)
BREE TRE ¥ —RBAEE REERM = B
BhaMe 2R AESHA g

Y KEE SrRBEES BEREE tdo #HHMEA
10x10cm @ M k4 3o 30x15cm 9 40x

Table 9. Panicle number of transplanted Cheong-
cheongbyeo and Manseogbyeo as affected
by plant spacing, ¢ YCES, 1980.

Plant Spacing Panicle number

Variety

(cm) per hill per sqm.

Cheongeheong.- 30x15 132*  295¢
byeo 40%(10x10) 86>  344°
10x10 44° 4452

30x15 12.9¢  287°

Manseogbyeo 40x(10%x10) 8.5% 340"
10x10 47¢  465°

» Average of three replications and two weeding
regimes. In a column within varietal group,
means followed by a common letter are not
significantly different at the 5% level by LSD.
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Table 10. Panicle number of transplanted Cheong-
cheongbyeo and Manseogbyeo as affected
by weeding regime.*YCES, 1980.

. . Panicle number
Weeding regime per hill per sqm.
Hand weeding 9.1 375
No weeding 8.4 350
Difference 0.9* 25%

2 Average of three replications, two varieties
and three plant spacings.
* Significant at the 5% level by LSD.

Table 11. Grain yield of transplanted Cheongche-
ongbyeo and Manseogbyeo as affected
by plant spacing and weeding regime,®
YCES, 1980,

Grain Yield

. Plant Spacin, (kg ~10a) Differ-
Variety (Cmp) gm No ence
weeding weeding

Cheong- 30%15 480  444°  45*
cheong- 40x(10x10) 463  447°  16™
byeo  ygx1g 530°  530° 0
Manseog- 30%15 462° 404> 58*
byeo 40%(10x10) 437>  410°  27*
10x10 5358 5112 94*

2 Average of three replications. In a column
within varietal group, means followed by a
common letter are not significantly different
at the 5% level by LSD.

n  Not significant

* Significant at the 5% level by LSD.
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