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Competition between Corn Plants and Weeds

for Uptake of Nitrogen Fertilizer

Toshikatsu OKUMURA**, Shiro TAKEUCHI** and Mamoru SUGINO***

Synopsis

We used (15N] ammonium sulfate as a tracer to investigate nitrogen uptake from applied
fertilizers by corn plants and weeds, and studied the effects of competitive weed plants on the

growth and yield of corn.

1) Weeds in the corn field rapidly increased in their growth rate about one month after the corn
was sown, and until the corn reached knee height, the weeds intercepted up to 80% of the amount
of basal-dressed nitrogen. The yield of corn was about 35% that in a well-weeded field.

2) Interception of nitrogen by weeds lowered not only the recovery of basal-dressing nitrogen,
but also the uptake of soil and topdressing nitrogen by the corn plants.

3) The most harmful weed was large crabgrass, Digitaria adsndens Henr., which competed with

corn plants for the nitrogen.
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Fig. 1. Positions of fertilizer application and weed-
ing plots. The row of corn plants run lon-
gitudinally in the middle of the plot. Fertil-
izer was applied along the row. The plot
was divided into 3 sections (n, m, and f) in
both sides of the row, from which the weeds
were gathered separately.
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Table 1. Weeding practice in 2 times and 4 times weeding plots.

Date of weeding 1 2 3 4
practice* (June 14) (June 29) (July 25) (Aug. 17)
2 times weeding plot No Yes No Yes
Yes Yes Yes

Yes

4 times weeding plot

* Each weeding time was nearly fitted the growing stages of corn plant as;1: the early stage,
2: the knee-hight stage, 3: the earing stage, 4 : the milk-ripe stage.

The corn plant is harvested at Aug. 28.
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Fig. 2. Total dry weight (gr/m) of the weeds gath-
ered at 4 times and 2 times in 4W and 2W

weeding plots.
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Fig. 3. Total dry weight of weeds gathered from
the near(n), medium(n) and far(f) sections
in 4W and 2W weeding plots.
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Table 2. The rate of nitrogen uptake from basal-dressing by three main weed species grown in the n, m and f
sections at knee-hight stage of corn.

Weeding plots

4W 2w
Sections Weed Dry N% “N% Weed Dry N% N9%
species*® weight (g) species® weight (g)

Large crabgrass 1.6 2.99 50.8 Large crabgrass 281.0 2.01 55.7

n Violet crabgrass 0.9 3.77 52.8 Gramineae sp.** 7.3 2.03 36.9
Virginia copperleaf 0.4 3.81 38.3  Yerbe de tajo 1.3 2.50 49.6

Livid amaranth 1.6 3.83 39.4 Large crabgrass 191.3 1.59 43.4

m Violet crabgrass 1.2 3.10 7.1 Gramineae sp.** 8.2 1.86 41.9
Large crabgrass 1.1 2.97 5.7 Yerbe de tajo 0.7 2.46 20.4

Large crabgrass 4.9 2.90 3.4 Large crabgrass 118.4 1.45 6.0

f Yerbe de tajo 0. 3.43 3.8 Gramineae sp.** 25.9 1.81 4.4
Marshcress 0.8 3.05 3.3  Yerbe de tajo 0.9 2.30 2.6

*Japanese name: Large crabgrass; mehishiba, Violet crabgrass; akimehishiba, Virginia copperleaf; eno-
kigusa, Livid amaranth ; inubiyou, Yerbe de tajo; takasaburou, Marshcress: sukasitagobou.

**Unindentified.

Table 3. Total nitrogen content of weed plants and the amount of '*N absorbed by

the weeds grown in the three sections from applied fertilizer.

Weeding plots

4w 2W
Seon TME - Nmgion TN oNmron
n 352 169 6894 3265
m 374 136 3264 1407
f 438 16 1742 165
Total 1164 321 11900 4337
AW oW
n 250 51 664 142
m 360 82 429 64
f 479 36 370 45
Total 1089 172 1463 251
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Table 4. Characters and grain yield of the corn plant harvested

Weeding plots

Items
4W 2W
Plant length (cm) 209.5 180.2 (86.0)*
Number of leaves on the main stem 15.8 15.4 (97.5)
Ear length (cm) 19.7 17.6 (89.3)
Effective ear length (cm) 19.2 13.1 (68.2)
LAI 1.69 1.23(72.8)
Dry weight of ear (gr) 76.0 47.5 (60.9)
Dry weight of shoots (gr) 146.0 101.5 (69.5)
Fresh grain yield (gr/ear) 171.0 60.0 (35.1)
Dry weight of grains (gr/ear) 50.0 25.5 (51.0)

* The figure in parenthesis shows the percentage to the value in 4 W plot.

Table 5. Nitrogen content(mg) of corn plants uptaken from different sources.

Weeding plots

Parts 4W 2W
Source Source

Basal Top Soil Total Basal Top Soil Total
Ear 272 285 706 1263 86 145 657 988
ars (31.6)* (51.4) (93.1) (78.2)
Tons®* 109 82 211 402 36 70 246 352
ops (32.0)  (85.8)  (116.0)  (87.5)
Total 381 367 917 1665 122 315 903 1340
0 (32.0)  (85.8)  (98.5)  (80.5)

*The figure in parenthesis shows the percentage to the value of 4 W plot.

**Without ear.
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