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The Growth and Yield of Paddy Rice as Affected
by Competitive Duration and Density of
Flatsedge, Cyperus serotinus Rottb.

Cho, Hyung Yul, Hong Suk Lee and Yong Woong Kwon*

ABSTRACT

This experiment was conducted to find out the effect of competitive duration and density of Cyperus
serotinus Rottb. on rice growth and yield. In plant height of both rice and flatsedge, the compacter density
of flatsedge, the higher was plant height. Rice in the 50 days competition with flatsedge had shorter culm
than in other competition plots at all density. The panicle number was affected during the tillering stage. The
spikelet number per panicle was influenced from 25 days to 50 days after transplanting. Grain maturity ratio
and 1,000 grain-weight didn’t decrease under competition before 50 days after transplanting. The competition
during the tillering stage to the young panicle initiation stage decreased significantly rice yield. The rice com-
peted with low density of flatsedge showed small decrement of yield and its components. The period reaching
to maximum stem number of flatsedge become shorter as flatsedge density increased. Number of flatsedge
tubers competed with rice produced was 40.1, 16.8 and 11.4 times as much in 1:1, 1:3 and 1:5 density ratio
of rice to flatsedge, respectively.

Flatsedge dry matter weight and rough rice yield had the relationship of Y = 601. 95-0.67x**.

Key words: Cyperus serotinus, flatesedege, rice, competition, density, duration.
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Table 1. The height of rice plants under competition with flatsedge.

(em)

Date observed (D.A.T.)

Competitive Competitive
dustion . demity  MI0 hpels s his Mh0 Awl2 At
Uday Control (rice only) 254 36.0 46.7 63.7 79.9 99.6 120.2
1:1 25.4 35.5 448 61.6 78.4 96.3 120.2
25days 1:3 254 35.3 44.2 59.5 75.5 94.7 1143
1:5 25.4 35.4 46.1 58.9 76.2 94.3 116.3
1:1 25.4 35.5 448 63.4 833 101.2 116.8
50 days 1:3 25.4 35.3 44.2 69.2 88.4* 102.5 114.0
1:5 25.4 35.4 46.1 69.7 85.6 94.4 106.7*
1:1 25.4 35.5 44.8 63.4 833 99.5 123.9
75days 1:3 25.4 35.3 44.2 69.2 88.4* 104.2 127.3
1:5 25.4 35.4 46.1 69.7 85.6 99.5 126.1
D.A.T. : Number of days after transplanting.
= : Significant difference compared with the control on the basis of L.S.D 0.05.
1:1,1:3 1:5: Competitive density ratios between rice and flatsedge.
Table 2. Rice tiller difference as affected by competition with flatsedge.
Competitive Competitive Date observed(D.A.T.)
duration density June 10 June23 July5 Julyl8 July 30 Aug.13 Aug.25
(0) (13) (25) (38) (50) (63) (75)
0day 1:0 (Control) 1.1 20.6 24.5 207 186 16.4 16.1
1:1 1.1 20.0 213 19.7* 16.3 16.3 14.2
25 days 1:3 11 19.0* 19.4* 17.6%* 174 153 13.2
1:5 1.1 17.6* 18.0* 17.4** 155 14.0 12.3
1:1 11 20.0 21.3 18.0** 176 14.8 13.3(0.5)
S0 days 1:3 1.1 19.0* 19.4* 158%*  149* 13.2*% 12.8(1.2)
1:5 11 17.6* 18.0* 15.2%%  14.7* 12.4**  10.1%(1.8)
1:1 1.1 20.0 213 18.0** 176 13.4* 13.2
75days 1:3 1.1 19.0* 19.4* 15.8%*  149* 12.6** 19.6*
1:5 11 17.6* 18.0* 15.2%*  14.7* 10.7*%* B.g*

= * : Significant differences compared with the control on the basis of L.S.D. 0.05 and 0.01.

( ) : Number of late tillers.

1:1, 1:3 1:5: Competitive density ratios between rice and flatsedge.
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Table 3. Dry matter weight per m’ of rice plant as affected by competition with flatsedge.

Young penicle

Competitive Competitive Transplanting Tillering initiation Heading
duration density 0 D.A.T. 95 50 75
Oday Control 807 106.25 402.55 792.44
1:1 807 101.89 392.07 740.07
25days 1:3 807 86.35** 377.89 715.64
1:5 807 81.16** 343.64* 625.09*
1:1 807 101.89 35891* 714.98
50 days 1:3 807 86.35%* 281.45%* 601.53*
1:5 807 81.16** 242.18% 400.80**
1:1 807 101.89 358.91* 651.53*
75days 1:3 807 86.35%* 281.45%* 375.71%*
1:5 807 81.16** 242.18* 350.62**

D.A T. : Days after transplanting.

=, *#: Sinificant differences compared with the control on the basis of L.S.D 0.05 and 0.0l

1:1, 1:3,

—~-- Weeding on 5 July
—-— Weeding on 30 July
oo Weeding on 24 August

———Weed free
Flatsedge

. Ban ol @i 4ol a:w
2 3.00 3.00 3.00

£ 2000 W 200 200 \
Z1.00 .00 .00 3

Date 6.10 7.30 6.10 7.30 6 10 7. 30
7.5 824 T5 824 15 824

Fig1. Nitrogen content (%) of rice plant and
flatsedge as affected by mutuval com-
petition.

Control —~—— T5days comp.

—~--- 25days comp. = Flatsedge
—-— 50days comp.
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(8) 4/'. N VR
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Days after Transplanting
Fig. 2. The amount of nitrogen absorbed by
rice plant and flatsedge as affected by
mutual competition.

1:5 : Competitive density ratios between rice and flatsedge.

Table 4. Heading date of rice plant as affected
by competition with flatsedge.

Comp. density ratio

Competitive (flatsedge stands.”10a)
duration 1:1 1:3 1:5
(21,600) (64,800) (108,000)
25days g.17  Aug.16  Aug. 16
(68D AT) (67D AT) (67D AT)
50 days g.14 g.14  Aug. 14
(GSD AT (65D AT) (65D.A.T)
75 days Aug.15 Aug.15 Aug. 15
(66D AT (GGD AT) (66D.A.T)
g. 17
Weed free (BT AT

D.A.T.: No. of days after transplanting.

Table 5. Culm length of rice plant as affected
by competition with flatsedge (cm).

Comp. density ratio

Competitive (flatsedge stands. 10 a)
duration 1:1 1:3 1:5
(21,600) (64.800) (108,000)

25 days 81.0 80.1 79.2
50 days 780 797 74.1
75 days 84.7 83.6 88.2
All season comp. 84.6 83.8 879
Weed free (control) 81.2

olgier, MaEdA: HM2 HEs wAPE
H dAZ BRawE7t ¥ BEK A4S &4
7t whE AFFelglt
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Table 8. Spikelet number per panicle of rice
plant as affected by competition with
flatsedge.

Comp. density ratio

Competitive (flatsedge stands10a)
HEL & 6olMNY ERE »olx ga AU, duration 1:1 1:3 1:5
AEe BES HEL B, F S04 o & (21,600)  (64.800) (108.000)
MMz A o] EEFUol vt thEslz 2 % 25days 90.1ab B89.1ab 88.1b
50 days 87.7b 825¢ 77.5de
Table 6. Panicle length of rice plant as affec- 75 days 799¢d  T75.5ef 73.5gh
ted by competition with flatsedge(cm). All season comp. - 712gh 70.4gh  686h
Comp. density ratio Weed free{control) 91.9a

Competitive (flatsedge stands. 10 a)
duration 1:1 1:3 1:5
(21,600) (64,800) (108,000

25 days 20.5 20.5 19.8
50 days 19.9 20.2 19.4
75 days 19.9 19.0 19.8
All season comp. 18.3 187 19.0
Weed free (control) 20.3
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Table 7. Panicle number per hill as affected
by competition with flatsedge.

Comp. density ratio

Competitive (flatsedge stands.”10a)
duration 1:1 1:3 1:5

(21,600) (64,800) (108,000)
25 days 14.0ab  12.5hc 11.4bed
50 days 10.5¢cd  10.3cde 9.3 de
75 days 10.5¢d 8.7df 8.2ef
All season comp. 9.2de 7.9ef 6.3f
Weed free (control) 15.3a

* Values followed by the same letter are not
significantly different at the 5% level by
Duncan’s multiple range test.

* Value followed by the same letter are not
significantly different at the 5% level by
Duncan’s multiple range test.
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Table 9. Filled grain percentage of rice as

affected by competition with flatsedge.

Comp. density ratio

Competitive (flatsedge stands. 10a)
duration 1:1 1:3 1:5
(21,600) (64,800) (108,000)
25days 86.1d 86.3d 88.6cd
50 days 89.8bc 92.7ab 938a
75 days 93.1ab 90.9abc 91.4abc

All season comp. 91.9sb 91.6abc 92.4ab

Table1i. Rough rice yield and decrement per-
centage of rice yield as affected by
competition with flastedge. (kg.”10a)

Comp. density ratio

Weed free(contra) 81.2e

* Values followed by the same letter are not
significantly different at the 5% level by
Duncan’s multiple range test.

Table 10. 1,000 grain weight of rice plant as
affected competition with flatsedge.
Comp. density ratio
Competitive (flatsedge stands.”10a)
duration 1:1 1:3 1:5
(21,600) (64.800) (108,000)
25 days 30.3a 30.7a 30.7a
50 days 30.2a 310a 31.0a
75days 26.9d 28.9b 29.0b
All seasons comp. 26.7d 283bc 287¢
Weed free(control) 27.5¢d

» Valus followed by the same letter are not
significantly different at the 5% level by
Duncan’s mulptiple range test.
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Competitive (flatsedge stands ~10a)
duration 1:1 1:3 1:5
(21,600) (64,800) (108.000)
25days 5672a 538.1a 5286a
Q6% (76%) (9.2%)
50 days 520.8a 3930b 3750b
105%) (225%) (356%)
75days 3759b 273.6c 2463cd
(354%) (63.0%) (B7.7%)
All season comp. 2538cd 204.1de 180.3e
(56.4%) (625%) (69.0%)
Weed free(contrd) 582.2a

a. Values followed by the same letter are
not significantly different at the 5% level
by Duncan’s multiple range test.

b. ( ): Precentage of decrement of rice

yield compared with the control.
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Flatsedge density :

Flatsedge density :

Flatsedge density :

21,600 stands/10a (cm) 64,800 stands”10a (cm) 108,000 stands”10a

180T a:n 1801 a:3 1801 (1:5)
160} ——intra specific 160
competition.
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=120 120 120
i
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Fig. 3.
competition with rice.
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Fig 4. Stem number of Cyperus serotinus Rottb.

per m’,
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Fig 5. Dry matter weight of Cyperus serotinus
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Table12. Dry matter weight, nitrogen absorp-
tion amount, nitrogen percentage of
flatsedge as affected by competition

with rice :
a) Nitrogen absorption amount of flatsedge.
(g/ )
Competi- June 10 July 5 July 30  Aug.24
Gomsity  OD.AT. 25D.A.T.50D.AT.7SD.A.T.
1:1 0.83 2.20 2.81
1:3 2.09 4.45 4.65
1:5 271 5.21 5.26

b) Nitrogen percentage of flatsedge.
Competi- June 10 July 5 July30 Aug.24

gl(;:\esity 0D.A.T. 25D.A.T. 50D.A.T. T5D.A.T.
1:1 261 1.18 0.87
1:3 271 1.23 0.79
1:5 2.44 1.21 0.82

c¢) Dry matter weight of flatsedge.
Competi- June 10 July 5 July 30 Aug.24

fomsity  OD.AT. 25DA.T. 50D.AT. 75D.A.T.
101 236 3264 18836  326.55
1:3 708 7999 36290 58377
1:5 1180 12696 42995 64327

EUBASELC At £ 1204 EXRESHFEL BE
BE Vel gstew X HUEKE RiER
ol BT BES EE4F WokE fmoldd
o}

Y w5 Atole] HMiEE £ 135 ol W MA
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YedFaele WKge 44X & 149 3]
zl°l 0—2cm Wl 26%, 2—4cm Wl 255cm,

Table 13. Bolting date of flatsedge plant as
affected by inter- and intra- specific
competition (stands,/ 10a)

Flatsedge density
21600 64,800 108,000

Aug.13 Aug.10 Aug. 6

(64days) (61days) (59days)

Aug.13 Aug.12 Aug. 9

(64days) (63days) (60days)

( ) : indicates the no. of days after trans-
planting.

competition

Inter - specific
comp. with rice
Intera - specific
comp. with rice

4—6cm Mol 355%, 6—8cmMdl 21.7%, 8—10
cm ol 7.3%°1% 2 TRl 09%2A 2-8
cmfel A¥-E AFHsAcE 23 by vxy
EAtole] MEEBE £ 15oM MABSEST MRS
FELC E B 245 BUAKE RE B
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Rice (g hill)
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o
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—
(=]
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- A b i

10 20 30 40
Flatsedge (g hill)

Fig. 6. Relationship in dry weight of rice and
flatsedge under competition.

Table 14. Percentage of flatsedge tuber distribution in different depths of subsoil as affected

by the inter- and intra—specific competition with rice (unit : %)
Type of competition Interspecific competition Intraspecific competition

(Competitive density ratio between rice & flatsedge) Total

Soil depth 1:1  1: 1:5 0:1 0:3 o0:5 ™mean
0 to 2cm 1.5 3.2 8.3 2.7 0 0 2.6

2 to 4cm 34.3 24.5 25.0 20.3 24.6 245 25.5

4 to 6bem 35.8 38.6 46.7 40.5 43.5 46.9 42.0

6 to 8cm 16.4 29.4 15.0 22.9 26.1 20.4 21.7

8 to 10cm 11.9 48 5.0 9.5 43 8.2 7.3
below 10cm — - — 41 14 — 0.9
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Table 15. Number and dry matter weight of flatsedge (Cyperus serotinus Rottb.) tuber per m?
and bud number per one tuber and total bud number per m’ as affected by compe-

tition types.
Type of Competitive density ratio No. of Dry matter Bud (node) Total
tes between rice and flatsedge tuber per  weight 0. tub bud no.
competition (stand no. per 10a) m? (g/m? " er per o’
- 1:1 (21,000 stands,710a) 883.3 113.9 6.4 5653 1
Interspecific 1:3 (64.000 stands “10a)  1087.2 1183 5.6 60883
competition
1:5(108.000 stands /10)  1231.6 1949 7.9 97296
N 1:1 (21,000 stands /108)  1370.5 168.3 5.8 79489
Intraspecific 1.3 (g4 000 stands /1080  1846.1 197.2 55 101535
competition
1:5(108,000 stands “10)  1633.3 222.7 6.1 9963.1
o4 ° - —
_ © 1= (0943680%* Y=601.9461—0.6702X ** | c},
E 0.3 . AAYEZ F&45F 1 @R A8 T ®
N 0.2F 33 ke s Ho £ Fd BEE U1 AeE
e A zEle BEL 4% AROKRT ¥ Zes
& 01 Bo} TS whE Blcl BRREOD o EE
0 A . . 4 Yt AA¥c =% pEEAA OB £E

0.1 0.2 0.3 0.4
Flatsedge (g hill)

Fig. 7. Relationship in the nitrogen content of
rice and flatsedge.
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Fig.8. Regression equation for the rice yield
and dry matter weight of flatsedge.
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