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Effect of different plant densities of Ageratum on the
growth and yield of peanut

Chen-Jin Hou'* Warren H. J. Kuo®
1. Department of Agronomy, National Chiayi University

2. Department of Agronomy, National Taiwan University

Abstract

The major goal of this study was to investigate the effects of different plant

densities of 4. houstonianum Mill. and A. conyzoides L. on the growth and yield of

* 32 T%ﬁ o E-mail: houcj@mail.ncyu.edu.tw
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peanut. Results were summarized as following:

In both spring and fall experiments, data showed that the high plant density of
Ageratum resulted in the reductions of shoot dry weight, root dry weight, leaf area and
branch number of the peanut. In fall experiment, the yield of peanut was not decreased
under 10 plants/m® of A. houstonianu; however, A. houstonianum at 40 plants/m”
decreased the yield of peanut by 63%. In fall experiment, 4. conyzoides at 10 and 40
plants/m” resulted in 23 and 82% yield decreament of peanut, respectively. In spring
experiment, A. houstonianum at 10 plants/m” decreased peanut yield by 13%; however,
A. houstonianum at 40 plants/m” decreased the yield by 57%. In fall experiment, A.
conyzoides at 10 and 40 plants/m> decreased peanut yield by 16 and 41%, respectively.

Key words: Ageratum houstonianum Mill., Ageratum conyzoides L., peanut, growth,
competition, yield
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Table 1. Effects of plant densities of 4. houstonianum on shoot dry weight (SDW) ~ root weight

(RDW) ~ leaf area (LA) ~ branches and plant height (PH) of peanut at 90 days after
planting. (Fall crop, 2005)

Plant density DW DWR LA Branches PH
(plant/m®) (g/plant) (cm?*/plant) (no./plant) (cm)
0 48.1a* 8.9a 2901a 8.0a 87.6a
10 31.2b 7.4ab 1739b 6.0b 88.6a
20 30.2bc 6.8b 1570bc 5.0bc 87.2a
30 26.0bc 6.2b 1363bc 4.3c 81.7a
40 24.4c 6.3b 1301c 4.3c 88.4a

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 2. Effects of plant densities of A. conyzoides L. on shoot dry weight (SDW) ~ root weight

(RDW) ~ leaf area (LA) ~ branches and plant height (PH) of peanut at 90 days after
planting. (Fall crop, 2005)

Plant density SDW RDW LA Branches PH
(plant/m?) (g/plant) (cm*/plant) (no./plant) (cm)

0 66a* 18.1a 2920a 8.0a 81.5a

10 43b 14.8ab 2416b 4.7b 74.1a

20 32bc 10.8bc 1681c 5.0b 80.6a

30 29¢ 12.2b 1612¢ 4.3b 80.7a

40 22¢ 6.8c 1224¢ 4.3b 83.3a

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 3. Effects of plant densities of A. houstonianum on shoot dry weight (SDW) ~ root weight
(RDW) ~ leaf area (LA) ~ branches and plant height (PH) of peanut at 90 days after
planting. (Spring crop, 2006)

Plant density SDW RDW LA Branches PH
(plant/m?) (g/plant) (cm*/plant) (no./plant) (cm)

0 22.5a* 1.7a 1422a 9.3a 41.4a

10 20.9a 1.3b 1099bc 7.7b 37.3a

20 17.8b 1.2b 1138b 7.3b 39.1a

30 16.5b 1.1b 1100bc 6.7b 40.1a

40 16.3b 1.0b 860c 6.7b 38.4a

*Means with the same letter in the same column are not significantly different at 5% level.



66 [l S S R SV 15 Sy W S 97 6 5]

B A BB R E 2 B E5(2006

¥ RicEm % STV T A A% RH S5 72 B IRy
AL o 40tk 8 TCEA G B N E Y .aﬁxf‘ofﬂf
BABRAMSCFTARERFRS O LIE TS O 404k 0 T
| SR SRS AT EYE AR 2 L 20
MR USRS A AR L L EE R SR P ke

|-

T’QW \“““ &

=L
FRAAREEFR O LE T 2 40 2 wﬁ§é§,,gﬁ&ggﬁo$
KB a3 FIEAF G FTEARBAED 10203040 BR)¥5E 4 3
S
249 TEAMBARETL R L 32 E(SDW) ~ R ERDW) ~ 6 4 (LA) ~ 4 ik

(branches) 2 tkx % (PH)2. 2 552006 % i¥)

Table 4. Effects of plant densities of A. conyzoides L. on shoot dry weight (DW) ~ root weight
(RDW) ~ leaf area (LA) ~ branches and plant height (PH) of peanut at 90 days after
planting. (Spring crop, 2006)

Plant density SDW RDW LA Branches PH
(plant/m?) (g/plant) (cm*/plant) (no./plant) (cm)
0 21.6a* 8.7a 1403a 9.0a 36.2a
10 18.5b 6.9b 1071b 7.3ab 35.8a
20 18.5b 6.7b 977.5bc 7.0b 36.6a
30 16.2¢c 5.6bc 864.4cd 6.0bc 31.7a
40 16.0c 5.0c 708.1d 5.0c 35.1a

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 5. Effects of plant densities of A. houstonianum and A. conyzoides on pod number of
peanut at 90 days after planting . (Fall 2005 and Spring 2006)

Plant density A. houstonianum A. conyzoides
(plant/m”) Fall, 2005 Spring, 2006 Fall, 2005 Spring, 2006
——————— pod no./plant - - - - - - -
0 20.0a* 34.0a 35.7a 32.7a
10 19.0a 26.0b 22.3b 25.0b
20 14.0b 25.3b 18.3bc 24.0b
30 12.7b 23.0bc 17.0bc 23.0b
40 14.0b 18.3¢ 10.3¢c 21.3b

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 6. Effects of different plant densities of A. houstonianum Mill. on agronomic characters
and yield of peanut.(Fall crop, 2005)
Plant Plant Number of  Number of Total number Pod  Number of
density  height Branches mature pods immature pods  of pods weight seeds
(plant/m®)  (cm) (no.) (no./plant) (no./plant) (no./plant) (g/plant) (no./plant)

0 27.6a* 8.8a 16.1a 8.3a 24.4a 21.0a 26.1a
10 30.7a 8.7a 14.8a 9.0a 23.8a 18.4b 25.4a
20 25.9a 6.2b 10.3b 6.8b 16.9b 15.2¢ 15.7b
30 30.9a 6.8¢c 8.0c 6.5b 14.6¢ 10.0d 13.0c
40 28.5a 6.4c 6.2¢c 5.6b 11.7d 7.0e 9.9d

Plant Seed Weight of Shelling Seed Seed
density weight 100 seeds percentage Pod yield Seed yield  yield loss
(plant/m?) (g/plant) _ (g) (%) @0m)  (@10m) (%) (%)

0 12.4a 49.7a 63.4a 7518.2a 4748.0a  100.0a**  0.0c***
10 11.9a 47.4ab 64.5a 7352.7a 4776.7a 100.0a 0.0c
20 7.0b 47.1ab 63.2a 4079.0b 2809.7b 59.2b  40.8b
30 7.0b 50.0a 63.4a 4017.0b 2797.0b 589b  41.1b
40 4.4c 43.6b 62.9a 2790.3¢c 1756.7¢ 37.0¢c 63.0a

* Means with the same letter in the same column are not significantly different at 5% level.
** Numerals denote the relative yield (%) to control.
***% Numerals denote the yield loss (%) to control.
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Table 7. Effects of different plant densities of A. conyzoides L. on agronomic characters and
yield of peanut. (Fall crop, 2005)

Plant Plant Number of  Number of Total number Pod  Number of
density height Branches mature pods immature pods of pods  weight seeds
(plant/m?)  (cm) (no.) (no./plant) (no./plant) (no./plant) (g/plant) (no./plant)
0 27.4a%* 8.6a 14.7a 7.1a 21.8a 22.6a 26.6a
10 29.3a 7.8ab 10.8b 7.6a 18.3b 15.2b 19.4b
20 27.8a 6.4abc 8.3¢c 7.9a 16.0bc 9.2¢ 13.1c
30 29.3a 6.0bc 6.1d 7.3a 13.4¢c 6.6d 10.5d
40 31.7a 4.8¢c 3.3¢ 5.2a 8.6d 3.3e S.1e
Plant Seed Weight of Shelling Seeds Seed
density weight 100 seeds percentage Pod yield Seed yield  yield loss
(plant/m?) (g/plant) _ (g) (%) @10m)  (g10m)  (CH)F* (%)
0 14.4a 56.1a 65.5a 7694.3a 4845.0a 100.0a 0.0e
10 9.6b  49.6b 64.6a 5663.7b 3725.3b 76.9b 23.1d
20 6.1c  47.9b 66.5a 3737.3¢c 2436.0c 50.3¢c 49.7¢
30 43¢ 42.1c 64.4a 2189.7d 1691.3d 34.9d 65.1b
40 22d  42.1c 66.1a 1332.3¢ 882.4e 18.2¢ 81.8a

* Means with the same letter in the same column are not significantly different at 5% level.
** Numerals denote the relative yield (%) to control.
*#% Numerals denote the yield loss (%) to control.
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Table 8. Effects of different plant densities of A. houstonianum Mill. on agronomic characters
And yield of peanut. (Spring crop, 2006)

Plant Plant Number of  Number of Total number Pod  Number of
density  height Branches mature pods immature pods  of pods weight seeds
(plant/m?) (cm) (no.) (no./plant)  (no./plant)  (no./plant) (g/plant) (no./plant)
0 77.5a* 6.1a 15.0a 13.1a 28.1a 15.4a 21.5a
10 84.8a 5.3ab 12.2b 13.1a 25.0b 12.7b 18.2b
20 83.4a 5.1b 9.2¢ 9.2b 18.5¢ 9.6¢ 14.7¢
30 86.2a 4.1c 7.1d 8.4b 15.5d 7.1d 10.7d
40 84.7a 3.6¢ 5.6d 9.5b 15.4d 6.1d 9.7d
Plant Seed Weight of  Shelling Seed Seed
density weight 100 seeds percentage  Pod yield Seed yield yield loss
(plant/m’®) (g/plant)  (g) (%0) (gMom?)  (g/Mom?)  (%)**  (%)***
0 8.8a 41.3a 57.3a 5906.7a 2626.7a 100.0a 0.0c
10 7.1b 39.3ab 55.9a 5062.7b 2292.0a 87.2a 12.7¢
20 5.1c 35.2bc 54.6a 3802.7¢c 1780.0b 67.7b 32.2b
30 3.4d 37.9ab 48.5b 2769.3d 1498.7b 57.1b 42.9b
40 2.8d 32.2¢ 41.0c 2806.0d 1112.0c 42.3c 57.6a

* Means with the same letter in the same column are not significantly different at 5% level.
** Numerals denote the relative yield (%) to control.
*** Numerals denote the yield loss (%) to control.
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Table 9. Effects of different plant densities of A. conyzoides L. on agronomic characters and
yield of peanut. (Spring crop, 2006)

Plant  Plant Number of ~ Number of  Total number Pods Number of
density height Branches mature pods immature pods of pods weight  Seeds

(plant/m®) (cm) (no.) (no./plant) (no./plant) (no./plant) (g/plant) (no./plant)

0 773a* 6.5a 15.6a 11.7a 27.2a 17.1a 23.7a

10 79.2a 5.8ab 13.6a 12.7a 25.7a 13.9b 20.7b
20 80.9a 5.3bc 10.7b 9.4b 18.8b 11.3c 16.8¢c
30 85.6a 4.7cd 7.9¢c 8.2b 16.1c 8.9d 11.5d
40 79.9a 4.3d 7.1c 8.2b 15.3¢c 8.1d 11.4d
Plant  Seed Weightof Shelling Seed Seed
density weight 100 seeds percentage Pod yield Seed yield  yield Loss
(plant/m®)(g/plant)  (g) (%) (g/10 m?) (g10m?)  (%)**  (Y%)***
0 10.1a  43.0a 60.1a 5773.3a 2641.3a 100.0a 0.0c

10 7.7 37.7b 55.7a 5386.7b 2214.7b 83.8b  16.1b
20 6.3c  38.1b 56.2a 4420.0c 2024.0b 76.6b  23.3b
30 42d  34.8b 47.3b 3313.3d 1643.0c 622c 37.7a
40 3.7d  36.0b 46.4b 2989.3d 1568.3¢ 593c  40.6a

* Means with the same letter in the same column are not significantly different at 5% level.
** Numerals denote the relative yield (%) to control.
*** Numerals denote the yield loss (%) to control.



Weed Sci. Bull. 29(1), June 2008 71

St

- ook B o3 A
b
I

© 10 2w g Eéﬁoaii%2z4oﬁzéﬁ§émﬁ
k2 2 MEBRL O AHINRITEALE | RZIAFTAE 0 L
afﬁ%mﬁ+§ 5 100%3* 8 ﬂ ﬁl”)%lOﬁf
A AR L 84% A B HTTEAL 20tk ~ 30 R
R R AR TT%E 62%’”&%‘*1"2 40%%\’\%&1’53%;@_
59% - peAbF AR TG TEAFFRI AL LFAT 0
10 4520 $k~ 30 $hz 25 T ﬁ+$% A G 16%23%
RA0FRZFRE T o RIETAES 2 A F R 41% -

RO
Tomw
=

?*a” :‘é ¥

AR SR [ )

iz‘i

B

(\x.

» el \vﬂb A

£
e
R O

B
ki
PH@

"

MR A T

=N
kb

i
2 i%ﬁ‘k¢‘$¢5iﬁiﬁiﬁﬁ’ﬁﬁﬁ%§%
TEABEEE 200D e RGN ERERS 0 RABER
ANESRT #R 03 «}‘f' W (Gallagher and Cardina,1998a, 1998b) - 52 %
HBIEPTAS 2 AR R 2T A B A TR AR
B ¥ iTd 2 5L 4 (Sellers et al 2003) ¥ E (Aguyoh and Masiunas 2003) ~ 7% i<
(Scott and Wilcut 2001)fe ki€ § 7 & > fe X gt (T4 2 2 T ApH R~ > & H I A4
AT FRFEEL 4 TH féﬁﬂ&if.ﬁ_i%mi CHIER A T SRR
SR RERE AR ARL Y AR

:Mﬂzﬂ#~ﬁﬁiﬁﬁ2P®§%WUUWM%4*~%ﬁ%<£é§i§é
@afﬁé@%k?&@%O20304Mﬂ“”?ii 90 ® $7E {4 p 30
et e Ea A ﬁ%ﬁt+%a7f*%@%ﬁﬁm&ﬁwfﬁélt?uﬁ,F‘
P REEAA Y R HBEA RS A FARBAARF LA L2 TEILB
ML RA O E T D 40t FARBEEE AT R R PG E R E
Eofh A REEHFR 0 AER AR TE LRI BPRL o0 2
EHRBECERT S ES s BFLTEA A2 LA RS - T4 33
o REMREE R e L F R Al SR ARTER S YR TR
TR A IE ) RRFAL L RAFAE CAFAREZF AT 0 YT
FAAZMLABEFLRS > DMAFELREOEVRFFLI L AHLE T3 o

40 tRPFH B2 2GS EL o m HBEFIEK Y TEA AWML AR AKEZ

B2 A T2 0 10K TES R EATEE
£ f ] TETAAENT 2% AR L FiERT
S0 [0t FAARL THERNAUERMNTL L AR 2L FEHRE



72 [l St S (5] 97 f o8 Y- W e 97 67

P 3 13-16% B FA(F T 2 40HR)2 FA gaesd T e
F5 63-82% h (TRFARIE LB TRZEA f#sd T A L4
Scott and Wilcut (2001)# 7 7% =4 9 § % ( common ragweed)kf’
i 'ﬁ‘\;fﬁ NEEERR 2 i‘ﬂé“ﬁ’fﬁgi?f”?frJ i LA e A O
B FREETS AL PRI MHETALATREL S 0
LA FRHT GRA A A I 0SSR R L 80% )

R | e
Pt 41-58%°

’?:4 ES i % 4

A»u [
> |

(ﬁm

=& oKy
T

(w

=

AR RE T 22€ui A TR OHETAGIEAFT L EAFETE
'{:4;4;:\6 éﬁl fio ﬁ;ﬁ{fﬁ*ﬁi?ﬁpi’f@’}’%\g\'&iw%‘i(@?;f'lié

FIE R a2 Eg. WL ARHA ﬁﬁ&;’nﬁi%%#ﬁ o
Aguyoh and Masiunas (2003)F7 7 KX X2 2 LM Rip - F22 5
ﬁ 1

._C_

B

RSl RRZH NP R0 E - Ed fEEe &P L 2 85>
GRS R s R kA ﬁééﬁiﬁéﬁiﬁﬁﬂ’“ﬁ*F
TP H O CERAMBAMAFEET A2 NG REEEEGHFR A
T35 A W 42 5 % 49 02 o Mendalled er al.(2004)F* 1 1 R ey 44”’ai‘iﬂéﬂ ’
AEAEMM AHRYAFER P < 8 A R 4 Hartzler and Battles (2004)
Fys e %?E%?Eiﬁiifﬁéﬁ 2 B4 T 50 X BB EERE 'ﬁ%ﬁ“ N
;aiﬁzrﬁiﬂﬁ [ RLS ;Eu?‘ e

< B ZFLEF AL RHRYZ EAF T &
~2 AR AR 244 AR BARF( > ' # A 543 38-79%2
[ B ) R £ e B Y ?:,?_é‘@l;g B4 5E 41-82%2 %
FApOL PR O T ERAAHEETL AT LAY FRLEES 0 BN 0 T
FA A Es 54~ LR > o2 Hartzler and Battles (2004)F 7 %% 4p e > T4 1% ~
ERSRTFEY ERPIHITR®RL 2 AR o
FEETA 285V ARMERAR BTREETELHEE T ER

/‘l’rv/P I i
L(EFT2 2 10R)THA PR om? FRAEGFT N2 %KM
FEATREFTFLAL

' 7
& g
M

VELINED LRSI ERPIEES S F S S AR S e
AUER o 5P B o

FHRLEER 2007 AR L § o St o

FAL ~ BETEo2001c Ro X FIAEEAN 4 AR RA g REFSS
PRt K o £ ¢ o 69F o



Weed Sci. Bull. 29(1), June 2008 73

Aguyoh JN, JB Masiunas (2003) Interference of redroot pigweed (Amaranthus
retroflexus) with snap beans. Weed Sci. 51: 202-207.

Bensch CN, MJ Horak, D Peterson (2003) Interference of redroot pigweed (Amaranthus
retroflexus), Palmer amaranth (4. palmeri) and common waterhemp (4. rudis) in
soybean. Weed Sci. 51: 37-43.

Buhler DD, RG Hartzler, F Forcella (1997) Implications of weed seed bank dynamics to
weed management. Weed Sci. 45: 329-336.

Gallagher RS, J Cardina (1998a) Phytochrome-mediated Amaranthus germination I:
Effect of seed burial and germination temperature. Weed Sci. 46: 48-52.

Gallagher RS, J Cardina (1998b) Phytochrome-mediated Amaranthus germination II:
Development of very low fluence sensitivity. Weed Sci. 46: 53-58.

Grundy AC, A Mesd, S Burston, T Overs (2004) Seed production of Chenopodium
album in competition with field vegetables. Weed Res. 44: 271-281.

Hartzler RG, BA Battles (2004) Effect of common waterhemp (Amaranthus rudis)
emergence date on growth and fecundity in soybean. Weed Sci. 52: 242-245.

Hoffman ML, DD Buhler (2002a) Utilizing sorghum as a functional model of
crop-weed competition. 1. Establishing a competitive hierarchy. Weed Sci. 50:
466-472.

Mendalled FD, M Liebeman, DD Buhler (2004) Impact of composted swine
manure and tillage on common waterhemp (Amaranthus rudis) competition with
soybean. Weed Sci. 52: 605-613.

Nordby DE, RG Hartzler (2004) Influence of corn on common waterhemp (Amaranthus
rudis ) growth and fecundity. Weed Sci. 52: 255-259.

Norris RF, CL Elmore, M Rejmanek, WC Akey (2001a) Spatial arrangement, density,
and competition between barnyardgrass and tomato: 1. Crop growth and yield. Weed
Sci. 49: 61-68.

Norris RF, CL Elmore, M Rejmanek, WC Akey(2001b) Spatial arrangement, density,
and competition between barnyardgrass and tomato: II. Barnyardgrass growth and
seed production. Weed Sci. 49: 69-76.

O’Donovan JT (1996) Weed economic thresholds: useful agronomic tool or pipe dream?
Phytoprotection 77: 13-28.

Scott BC, JW Wilcut (2001) Common ragweed interference in peanut. Weed Sci. 49:
768-772.

Sellers BA, R Smeda, WG Johnson, MR Ellersieck (2003) Comparative growth of six



74 [l SR S T Y 1B S5 ) N 97 F 6 )

Amaranthus species in Missouri. Weed Sci. 51: 329-333.

Tollenaar MA, A Dibo, A Aguilera, SF Weise, CJ Swanton (1994) Effect of crop
density on weed interference in maize. Agro. J. 86: 591-595.

Xue Q, RN Stougaard (2002) Spring wheat seed size and seeding rate affect wild oat
demographics. Weed Sci. 50: 312-320.

Xue Q, RN Stougaard (2004) Spring wheat seed size and seeding rate effects on yield
loss due to wild oat (Avena fatua) interference. Weed Sci. 51: 133-141.

Yang CM (1995) Studies on competition ability of rice and barnyardgrass I.
Suppressing effect of rice on barnyardgrass. Weed Sci. Bull. 16(1): 55-62. (Taiwan)

Yang CM (1996) Studies on competition ability of rice and barnyardgrass III.
Comparative growth between rice and barnyardgrass. Chinese Agron. J. 6: 191-199.

Yang CM, AH Chang (1996) Studies on competition ability of rice and
barnyardgrass. IV. Chemical composition of plants. Weed Sci. Bull. 17(1): 3-17.
(Taiwan)



