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Effect of different densities of two Ageratum spp. on the
growth and yield of corn

Chen-Jin Houl*, Warren H. J. Kuo®
1. Department of Agronomy, National Chiayi University
2. Department of Agronomy, National Taiwan University

Abstract

The main purpose of this study is to evaluate the influence of Ageratum spp.

density on the growth and yield of corn. Results were summarized as following:
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Results of corn growth as affected by two Agercitum spp. in spring and fall
experiments showed that the higher densities of Ageratum resulted in the reductions of
shoot dry weight, root dry weight, leaf area and branch number of corn plants. In fall, 10
plants/m® of A. houstonianum Mill. decreased the yield of corn by 6% and 40 plants/m’
of A. houstonianum Mill. decreased the yield of corn by 25%. Two densities of A.
conyzoides L., similar to A. houstonianum Mill., resulted in 10% and 29% reductions of
corn yield, respectively. However, the effect of these two Ageratum spp. on corn yield

was diminished in the spring experiment.

Key words: Ageratum houstonianum Mill., Ageratum conyzoides L., corn, growth, yield
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Table 1a. Effects of different plant densities of A. houstonianum Mill. on dry matter production
of corn and A. houstonianum Mill..(Fall crop, 2005)

Plant Dry weight (g/plant)
den51ty A. houstonianum Mill. Z. mays L.
(plant/m’) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.00c* 0.0d 0.0e 136.7a 152.3a 236.7a
10 0.33a 2.5a 1.5a 114.0b 130.0b 202.7b
20 0.23b 1.4b 1.1b 111.7b 120.0b 184.0cd
30 0.22b 0.7c 0.8¢c 111.7b 130.0b 191.7bc
40 0.25b 0.7c 0.7d 104.3b 123.7b 176.7d

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 1b. Effects of different plant densities of 4. houstonianum Mill. on root dry weight of
corn and A. houstonianum Mill. (Fall crop, 2005)

Plant Root dry weight (g/plant)
density A. houstonianum Mill. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.00c* 0.00c 0.00c 14.3a 34.0a 57.3a

10 0.08a 0.48a 0.84a 12.2b 23.3b 53.3a

20 0.06b 0.26b 0.44b 9.9¢ 20.3b 45.0b

30 0.07ab 0.20b 0.33b 8.4c 17.0bc 41.7bc

40 0.06b 0.18b 0.33b 9.3¢c 15.7¢ 36.7¢c

*Means with the same letter in the same column are not significantly different at 5% level.
% le. ¥ < F A :g;m FPRAEDSARE A2 THFG060-90 )1 FEHTE S
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Table 1c. Effects of different plant densities of A. houstonianum Mill. at growing stage(30, 60,
90 days) of corn on both plant height of corn and 4. houstonianum Mill. (Fall crop,

2005)
Plant Plant height (cm/plant)
density A. houstonianum Mill. Z. mays L.

(plant/m®) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0b* 0.0c 0.0d 135.9a 211.0a 205.3a

10 19.5a 48.4a 51.0a 134.7b 209.0a 217.3a

20 19.8a 38.9ab 44.5b 131.2b 199.7a 219.3a

30 19.6a 30.3ab 44.5b 128.4b 189.3a 219.3a

40 19.4a 29.3b 36.6¢ 126.2b 184.0a 220.0a

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 2a. Effects of different plant densities of A. conyzoides L. on dry matter production of
corn and A. conyzoides L. (Fall crop, 2005)

Plant Dry weight (g/plant)
density A. conyzoides L. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.00c* 0.0d 0.0e 95.7a 241.0d 148.3a

10 0.15a 1.4a 1.2a 86.7b 229.3a 125.0b

20 0.12ab 0.8b 0.8b 83.3b 214.3b 110.3b

30 0.10b 0.6bc 0.7¢ 72.0c 171.7bc 107.7b

40 0.10b 0.5¢ 0.5d 72.7¢ 148.3¢ 109.0b

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 2b. Effects of different plant densities of A. conyzoides L. on root dry weight of corn and
A. conyzoides L. (Fall crop, 2005)

Plant Root dry weight (g/plant)
density A. conyzoides L. Z. mays L.
(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days

0 0.00b* 0.00¢ 0.00e 12.4ab 52.7a 28.3a
10 0.06a 0.23a 0.33a 12.2ab 42.7b 21.7b
20 0.05a 0.14b 0.24b 12.6a 43.3b 20.7b
30 0.05a 0.15b 0.20c 11.0b 37.7b 21.7b
40 0.05a 0.11b 0.15d 8.4c 37.0b 22.0b

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

22 6 TEAMF RPAERASI NS TEA ARG 2 82005 £ iF)

Table 2c. Effects of different plant densities of 4. conyzoides L. on plant height of corn and A.
conyzoides L. (Fall crop, 2005)

Plant Plant height (cm/plant)
density A. conyzoides L. Z. mays L.

(plant/m?) 30days 60days 90 days 30 days 60 days 90 days
0 0.0d* 0.0d 0.0c 143.6a 207.0a 226.0a

10 9.7a 41.2a 36.2a 135.0a 197.0a 213.7a

20 8.2b 29.4b 30.6b 136.3a 193.3a 215.0a

30 5.2¢ 26.8¢c 29.3b 133.2a 189.3a 222.3a

40 4.5¢ 25.9¢ 27.1b 136.8a 190.0a 239.7a

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 3a. Effects of different plant densities of 4. Houstonian Mill. and A. conyzoides L. on the
leaf area of two Ageratum spp. (Fall crop, 2005)

Plant Leaf area (cm?/plant)
density A. houstonianum Mill. A. conyzoides L.
(plant/m®) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0c* 0.0c 0.0c 0.0c 0.0d 0.0d
10 76.8a 117.5a 276.1a 18.0a 64.7a 214.6a
20 65.1b 93.7b 185.3b 16.0a 52.7b 175.5b
30 66.2b 82.8b 114.9b 12.2b 46.9bc 118.1c
40 63.2b 77.7b 94.3b 10.7b 42.8¢c 120.3¢c

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

03b T E e EEA B[P A TR HES 54 2 B 2005 Y
Table 3b. Effects of different plant densities of A. houstonianum Mill. and 4. conyzoides L. on
the branches number of two Ageratum spp. (Fall crop, 2005)

Plant Branches (no./plant)
density A. houstonianum Mill. A. conyzoides L.
(plant/m®) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0b* 0.0c 0.0c 0.0b 0.0c 0.0c
10 7.3a 12.3a 7.7a 6.3a 10.3a 8.7a
20 6.0a 9.0b 9.0a 6.7a 7.0b 8.3a
30 6.0a 8.3b 5.0b 6.0a 7.3b 6.3b
40 5.0a 8.7b 4.0b 5.0a 7.0b 6.0b

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 4. Effects of different plant densities of 4. houstonianum Mill. and A. conyzoides L. on the
ear weight of corn. (Fall crop, 2005)

Plant Ear weight (g/plant)
density A. houstonianum Mill. A. conyzoides L.
(plant/m) 60 days 90 days 60 days 90 days
0 182.7a* 276.7a 202.7a 308.3a
10 149.3a 233.3b 192.0a 277.0b
20 98.3b 202.3¢ 166.7ab 255.0¢c
30 91.7b 186.0cd 125.0b 249.7¢
40 80.0b 168.3d 126.7b 225.0d

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 5a. Effects of different plant densities of A. houstonianum Mill. on dry matter production

of corn and A. houstonianum Mill. (Spring crop, 2006)

Plant Dry weight (g/plant)
density A. houstonianum Mill. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0c* 0.0¢c 0.0d 88.3a 140.0a 250.7a

10 0.8a l.1a 1.4a 69.0b 134.3a 210.3b

20 0.6b 1.0a 1.2b 66.3b 123.7b 160.0b

30 0.5b 0.8b 1.0c 56.7b 124.7b 167.7b

40 0.5b 0.7b 0.9¢ 51.0c 118.0b 138.7¢

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 5b. Effects of different plant densities of A. houstonianum Mill. on root dry weight of
corn and A. houstonianum Mill. ( Spring crop, 2006)

Plant Root dry weight (g/plant)
density A. houstonianum Mill. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days

0 0.00c* 0.00d 0.0d 14.9a 22.67a 38.0a

10 0.10a 0.24a 0.7a 11.4b 21.00a 33.3b
20 0.08a 0.17b 0.3b 8.2¢ 16.00b 30.3bc

30 0.10a 0.12¢ 0.3b 8.6c 15.33b 27.0c

40 0.05b 0.08¢c 0.2b 8.1c 14.67b 20.7d

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

ZSCHETTEAM PRESAEF TN EETER RS 2 (2006 F i7)

Table 5c. Effects of different plant densities of 4. houstonianum Mill. on plant height of corn
and A. houstonianum Mill. ( Spring crop, 2006)

Plant Plant height (cm/plant)
density A. houstonianum Mill. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0b* 0.0d 0.0d 154.5a 262.3a 219.7a

10 23.5a 57.2a 84.3a 156.2b 257.7a 217.0a

20 21.4a 54.3ab 64.0ab 156.3b 236.7b 214.3a

30 19.2a 49.7b 55.0b 154.9b 227.3b 202.7b

40 18.4a 41.9¢ 50.5¢ 152.7b 208.7¢c 207.7b

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 6a. Effects of different plant densities of 4. conyzoides L. on dry matter production of
corn and A. conyzoides L. (Spring crop, 2006)
Plant Dry weight (g/plant)
density A. conyzoides L. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0c 0.0d 0.0d 81.7a 135.0a 243.7a

10 0.3a l.1a 1.9a 73.7a 128.7a 230.7a

20 0.2b l.1a 1.7b 79.3a 106.3b 228.0a

30 0.1b 0.7b 1.6b 67.7b 99.7b 185.0b

40 0.1b 0.4c 0.9¢c 60.0b 94.0b 167.3b

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 6b. Effects of different plant densities of A. conyzoides L. on root dry weight of corn and
A. conyzoides L. (Spring crop, 2006)

Plant Root dry weight (g/plant)
density A. conyzoides L. Z. mays L.

(plant/m®) 30 days 60 days 90 days 30 days 60 days 90 days

0 0.00b* 0.00e 0.0e 14.60a 21.0a 46.0a

10 0.02a 0.64a 0.8a 11.94b 20.3a 38.0b

20 0.01a 0.32b 0.4b 9.27bc 16.7b 30.0c
30 0.01a 0.17¢ 0.4c 8.49¢ 19.7ab 28.7cd

40 0.0la 0.08d 0.2d 8.72¢c 15.0b 24.3d

*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 4. conyzoides L. on plant height of corn and A.
conyzoides L. (Spring crop, 2006)

Plant Plant height (cm/plant)
density A. conyzoides L. Z. mays L.

(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0c* 0.0d 0.0c 159.7a 224 3a 262.0a

10 11.0a 43.5a 61.5a 153.0a 219.0a 247 .3a

20 9.3b 39.9b 55.0a 150.9a 227.0a 225.3a

30 9.3b 30.4c 43.3a 151.0a 219.0a 241.0a

40 9.9ab 29.5¢ 41.7b 145.5a 210.7a 234.7a

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 7a. Effects of different plant densities of A. houstonianum Mill. and 4. conyzoides L. on
the leaf area of two Ageratum spp. (Spring crop, 2006)

Plant Leaf area (cm?/plant)
density A. houstonianum Mill. A. conyzoides L.
(plant/m®) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0d* 0.0e 0.0e 0.0c 0.0d 0.0e
10 80.1a 138.1a 340.2a 39.5a 279.4a 247 .8a
20 72.5a 105.4b 277.8b 36.4a 246.1b 186.3b
30 57.8b 94.7¢ 231.7¢ 36.4a 127.7¢c 173.3¢
40 34.3¢ 74.7d 165.8d 25.7b 112.6¢ 97.7d

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 7b. Effects of different plant densities of 4. houstonianum Mill.and A. conyzoides L. on
the branches number of two Ageratum spp. (Spring crop, 2006)

Plant Branches (no./plant)
density A. houstonianum Mill. A. conyzoides L.
(plant/m?) 30 days 60 days 90 days 30 days 60 days 90 days
0 0.0b* 0.0c 0.0d 0.0c 0.0d 0.0d
10 8.0a 10.0a 12.3a 4.3a 11.0a 14.0a
20 8.0a 8.7a 11.7ab 4.0a 10.7a 13.0b
30 7.0a 7.7b 11.0b 3.7a 8.0b 12.7¢
40 6.6a 6.0b 8.8¢c 3.3a 6.0c 9.0c

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 8. Effects of different plant densities of 4. houstonianum Mill.and A. conyzoides L. on the
ear weight of corn. (Spring crop, 2006)

Plant Ear weight (g/plant)
density A. houstonianum Mill. A. conyzoides L.

(plant/m?) 60 days 90 days 60 days 90 days
0 134.0a* 164.7a 135.0a 188.7a
10 103.3b 143.3b 93.7b 148.3b
20 78.3¢c 128.3¢ 84.3b 135.3bc
30 69.7d 121.0cd 84.3b 120.0c
40 65.3d 115.3d 60.0c 124.7¢

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 9. Effects of different plant densities of A. houstonianum Mill. on agronomic characters
and yield of corn. (Fall crop, 2005)

Plant Plant  Ear position  Stem Ear Seed
dens1ty height height diameter Ear length diameter Ear weight number/ear
(plant/m?) (cm) (cm) (cm) (cm) (cm) (g/ear)  (no./ear)
0 253.7a* 109.7a 2.6a 19.1a 4.0a 164.7a 311.3a
10 226.3a 99.7a 2.4a 18.3a 4.1a 154.3ab  306.7a
20 239.3a 109.7a 2.3a 16.6a 4.0a 145.3b 311.0a
30 230.3a 110.7a 2.4a 15.7a 4.2a 141.0bc ~ 301.0a
40 239.0a 115.0a 2.3a 16.2a 3.6a 123.7¢c 268.7b
Plant Seed Threshing Weight of  Seed Seeds
den51ty weight/ear percentage 100 seeds  yield yield  Yield loss
(plant/m®)  (g/ear) (%) (8  (kg/lom’)  (%)**  (%)***
0 132.1a 84.5a 45.0a 8.8a 100a 0d
10 129.2a 83.8a 42.9ab 8.5a 94a 6¢
20 129.0a 88.7a 41.6bc 8.5a 94a 12¢
30 114.1b 81.3a 38.7¢ 7.5b 86b 14b
40 105.1b 85.7a 39.1c 6.9b 75b 25a

* Means with the same letter in the same column are not significantly different at 5% level.
** Percentages denote the relative yield (%) to control.
*** Percentages denote the yield loss (%) to control.
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Table 10. Effects of different plant densities of 4. conyzoides L. on agronomic characters and

yield of corn. (Fall crop, 2005)

Plant Plant  Ear position  Stem Ear Seed
dens1ty height height diameter Ear length diameter Ear weight number/ear
(plant/m®) (cm) (cm) (cm) (cm) (cm) (g/ear)  (no./ear)
0 245.3a* 113.0a 2.7a 19.2a 39a 168.7a 358.3a
10 244.7a 111.0a 2.6a 17.4a 4.1a 151.7ab 327.7b
20 231.3ab 99.0a 2.2a 16.5a 4.1a 134.3bc 336.7b
30 223.0b 98.0a 2.2a 16.2a 39a 122.3¢ 296.0c
40 220.3b 99.0a 1.9a 15.8a 39a 120.3¢c 298.3¢
Plant Seed Threshing Weight of  Seed Seeds
density weight/ear percentage 100 seeds  yield yield  Yield loss
(plant/m®)  (g/ear) (%) (@  (kg/lom®) (%" (%)***
0 149.3a 88.7a 42.1a 9.8a 100a Oc
10 133.5b 90.0a 41.8a 8.9ab 90ab 10bc
20 120.9bc 90.0a 37.7a 8.0bc 80bc 20ab
30 108.5¢ 91.2a 38.5a 7.2¢ 73c 27a
40 112.8¢c 88.8a 36.7a 7.4c 71c 29a

* Means with the same letter in the same column are not significantly different at 5% level.
** Percentages denote the relative yield (%) to control.
*#* Percentages denote the yield loss (%) to control.
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Table 11. Effects of different plant densities of A. houstonianum Mill. on agronomic characters
and yield of corn. (Spring crop, 2006)

Plant Plant  Ear position  Stem Ear Seed
density height height diameter Ear length diameter Ear weight number/ear
(plant/m®) (cm) (cm) (cm) (cm) (cm) (g/ear)  (no./ear)
0 299.7a* 144.7a 3.4a 18.7a 4.3a 142.7a 360.7a
10 288.0b 144.3a 3.1a 18.3a 4.3a 140.3a 355.3a
20 275.3¢ 134.0a 2.8a 17.3a 4.0a 133.3b 347.0b
30 270.0c 130.0a 2.6a 16.7a 3.8a 129.3b 336.0c
40 266.0c 130.7a 2.3a 17.0a 3.8a 120.0c 316.0d
Plant Seed Threshing Weight of Seeds
density weight/ear percentage 100 seeds Seed yield yield  Yield loss
(plant/m?)  (gfear) (%) @  (g/l0md)  (o)** (%)
0 134.3a 91.2a 36.2a 8.8a 100a Oc
10 128.0a 91.2a 36.0a 8.4a 98a 2¢c
20 114.7b 89.7a 35.0a 7.6b 93b 7b
30 114.0b 88.2a 34.9a 7.5b 91b 9b
40 105.3¢ 88.7a 34.4a 6.9¢ 84c 16a

* Mean with the same letter in the same column are not significantly different at 5% level.
** Percentages denote the relative yield (%) to control.
*** Percentages denote the yield loss (%) to control.
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Table 12. Effects of different plant densities of 4. conyzoides L. on agronomic characters and
yield of corn. (spring crop, 2006)

Plant Plant  Ear position  Stem Ear Seed
density height height diameter Ear length diameter Ear weight number/ear
(plant/m®) (cm) (cm) (cm) (cm) (cm) (g/ear)  (no./ear)
0 286.0a* 137.3a 3.2a 18.8a 4.4a 153.7a 338.7a
10 285.7a 137.0a 3.4a 18.5a 4.2a 142.3b 336.7a
20 280.0a 130.0a 3.0a 17.7a 4.2a 139.3b 331.3a
30 274.7b 129.3a 2.9a 16.5a 3.8a 130.7¢ 326.7a
40 270.0b 127.7a 2.8a 15.4a 3.8a 122.7¢ 311.3b
Plant Seed Threshing Weight of  Seed Seeds
density weight/ear percentage 100 seeds  yield yield  Yield loss
(plant/m?) _ (g/ear) (%) @  (kgl0m)  (W)**  (W)***
0 131.3a 86.2a 37.3a 8.7a 100a Oc
10 128.0a 86.3a 37.4a 8.2b 93b 7b
20 114.7b 83.5a 34.6a 7.6¢ 91b 9
30 113.3b 83.5a 34.7a 7.5¢ 85¢ 15a
40 109.0b 83.7a 34.9a 7.2¢ 80c 20a

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