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Yield Response of Red Pepper by Densities of D. ciliaris
and A. patulus in Eco-firendly Cultivated Field
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ABSTRACT. This study was conducted to predict the yield response of red pepper and to determine the economic
weed threshold levels for red pepper cultivation field from competition with the most serious weeds, Amaranthus
patulus and Digitaria ciliaris in Youngyang of Korea. Crop yield as a function of weed density was predicted by
using a rectangular hyperbola, and their economic threshold levels were determined by using the equation developed
by Cousens (1987). The red pepper yield loss models of weeds were predicted as y=304.7/(1+0.063x), R*=0.967 in
D. ciliaris and y=281.3/(1+0.1723x), R?=0.952 in A. patulus. Economic thresholds calculated using Cousens'
equation were negatively related with the competitiveness of weed. Economic thresholds of each weed were
calculated as 18.2 plant 100 m™? in D ciliaris, and 7.2 plant 100 m™ in A. patulus.
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Table 1. Growth characteristics of pepper plants and weeds as affected by different densities of weeds in pepper cultivation fields

at 60 day after transplanting.

) Growth of pepper plants Dry weight of weeds
Weed Density - - :
species (plant m?) Plant height Main stem Stem diameter Branch 6ODA_"2F") 90DI§T
(cm) length (cm) (mm) (No. plant) (gm™) (gm™)
0 732" 20a 12.5a 6.9a - -
73a 18a 12.0a 6.8a 30d 342¢
o 8 67ab 18a 11.7a 6.4ab 195¢d 2,896bc
D ciliaris 24 66a 17a 11.4a 6.5ab 568be 4,864ab
48 63b 18a 10.2a 6.1ab 896ab 7,408ab
96 59b 17a 9.9a 5.7b 1,208a 8,832a
0 73a 20a 12.5a 6.9a - -
72a 19a 10.3b 6.8a 32d 432¢
8 67b 2la 10.2b 6.5ab 216¢d 3,296bc
A patulus 24 65be 20a 9.9b 6.0ab 544be 5,856b
48 63bc 21a 9.9b 6.1ab 904b 6,912b
96 60c 19a 9.4b 5.4b 1.398a 9,408a

“The same letters in a column are not significantly different at 5% level by DMRT.

"DAT : days after transplanting.



40 9357 -

4714 Y= x
Foll ik Fxe] Ay,
AAA Fx A 518 DE(B)e
H|-E, A|zA] B&, 3% 7F4 5 Cousens(1987)°] 7H
ek 2o A8 AteRAT

Qb

CtC,

= Y,PLH

@

714 C= AzA 714, Az 29 B8, Yo
Fx GRAYAN AxF FF, Pe AxF M, L2 F
= =
— T

Z 18 B mE AxF FF Fas, He AxA A
Al LA7HE eI
ATy D

Table 12 F%x 7Y 9o & 739 7+ A%
Hslz v 3o 24, FA44, 47, v AT 2 SAF o
gk zjolo} Fxo 2% ¢ AES WHIE Ued Aoz
IF A2 T ok 60U AR B2 T 60€73 0]
AA T wlegol o} =R B fxe B w1
Fo] 7ol m'd SEFE FsHA #@olx]7] AlFetA
oy FARe] ol zkol7t It viegole] WAy Y
o & 25 F719 F7e &7t sy, =g
H| 53] A3tollA s 125E {F28 2fol7t Yehtr] Al
2ttt aF EAFE vEolol =gl BRolA
SEFE A ol gz AKolM AEFo] Bt

Fols} 7hedrlE T3 m'F 12 FH folsA T
7¥she Al & o Sle whet ol x| E7t S7F
ol mEh 2R o md A s =gl F
A3 S7tetel weh iAo uFo Afo] ¥ w2
VFE W AoR YEuTh fxe 4SS 24 2
7h Sl wheh fefsiA zlow, des w=ek 2 A

W3l Table 2004 B ule} 72},

23 Fge] AL Pro Lo wAglel UAT AF
oJglon), mFe] FY Ak vigols} FHeguE 2
gio] WA e WrE fel4 U Aastsich el

vuuEe TRt 4e suvY 343 gastch
A 7Y nFe] AAFE 5o e AFL nyh
=3 7hegul el ol AAE Pt vhgele] 499}
tge) g 12o] WAstlE gAFo] sy A4
shdth ol xsje] Al olsl Y dd 1F 5
o AT gL okl 1S FAH fede GA
g FEAOA B ks ol 3ol Hgs 37 ol &
z9te] Aol ol ZolE ARm BT

FE AT, 82 WA 62.2%, 24 HABA] 44.8%, 48
2 aAIA] 22.4%, 963 HHAIA] 18.4% HEo] FHES

Efliclnh. 3 rheEhEe] Aee 12 2AA das

Table 2. Yield of dried red pepper and characteristics of pepper fruits as affected by different densities of two weeds in pepper

cultivation fields.

Weed Density Fruit length  Fruit diameter Fruits Fresh fruit Dried pepper yield
species (plant m?) (cm) (mm) (No. plant™) weight (g plant™) (kg 10a™)

0 12.1a% 22.7a 33.4a 584a 299a

1 11.9a 21.5a 33.6a 588a 299a

o 8 113a 213a 28.3ab 425b 186b
b. ciliaris 24 113a 20.1a 21.7be 306¢ 134c
48 10.8a 20.9a 13.8cd 180d 67d
96 10.6a 20.9a 11.5d 146d 55d

0 12.1a 22.7a 33.4a 584a 299a

11.0a 20.0a 29.9a 460b 217b

8 10.5a 19.7a 17.5b 268¢ 112bc

A patulus 24 11.92 20.0a 12.4bc 173d 67cd
48 11.5a 20.0a 9.1c 117d 45d
96 11.3a 19.8a 7.5¢ 95d 35d

*The same letters in a column are not significantly different at 5% level by DMRT.
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Table 3. Weed free pepper yield (Y,) and the competitivities
represented by parameter 3, whose reciprocal 1/p is a weed
density reducing pepper yield by 50% in pepper cultivated
field.

) Parameter Estimate
Weed species R?
Yo(kg 10a™) B

304.7 0.0630
281.3 0.1723

0.967
0.952

D. ciliaris

A. patulus
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Fig. 1. Observed and predicted yield as a function of Digitaria
ciliaris and Amaranthus patulus density in red pepper field. The
predicted dried pepper yield (continuous line) was calculated
using eqn | and parameter estimates in table 4. The dots
represent the real dried pepper yield harvested in the eco-friendly
cultivated fields.
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Table 4. Prediction of dried pepper yields and reduction rate by the equation estimated in Fig. 1. as a function of Digitaria ciliaris
and Amaranthus patulus in pepper cultivated field.

Weed density (plants m?) 0 1 2 3 4 8 24 48 96 192
D. ciliaris
Predicted dried pepper yield(kg 10a™) 305 287 271 257 244 203 121 76 43 23
Reduction Rate(%) 0 59 112 159 20.1 335 60.2 752 858 924
A. patulus
Predicted dried pepper yield(kg 10a™) 281 240 209 185 167 118 55 30 16 8
Reduction Rate(%o) 0 146 255 340 40.7 579 80.5 892 943 971

Table 5. Parameter estimates and economic threshold (tE) of Digitaria ciliaris and Amaranthus patulus in pepper cultivated field.

Weed Parameter estimates and economic thresholds (tE)

species C,(W 10a")  C,(W10a')  Y,(kg10a™) P (W kg") L H tE (No. 100 m?)
D. ciliaris 6,500 20,000 304.7 8,000 0.0630 0.95 18.2
A. patulus 6,500 20,000 281.3 8,000 0.1723 0.95 7.2

*Abbreviation : Y,: weed free pepper yield; P: value per unit of crop; L: proportion of yield loss per unit weed density; H: herbicide efficacy
calculated as (efficacy/100); C, : herbicide cost; Ca: application cost.
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