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Environment-Friendly Cultural and Mechanical Practices
for Weed Management
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ABSTRACT

As control of plant diseases, insects and weeds were heavily relied on pesticides, residues of
pesticides in environment and food supply were recently focused by environmentalists and con-
sumer groups. The reduction of pesticide use was implemented in Sweden, Denmark, Netherland,
England, and United States. Therefore, it is very important to discuss environmentally sound sys-
tems of weed management including cultural, mechanical, and integrated weed control.

Mechanical methods using tillage, cultivation, mulching, burning, mowing, solarization, and UHF
are used as one of most effective environmentally sound weed management systems.

Cultural practices favoring the crops are excellent weed management measures. Correct seedbed
preparation for the soil and cultural system, and use competitive cultivars contribute to weed man-
agement. Increasing crop density by higher seeding rate or by narrowing row width and careful
attention to optimum fertility to produce vigorous crop plants increase competitiveness of crops
against weeds. Crop rotation breaks life cycles of weeds by alternating the crop it must associate
with.

Herbicides are efficient and profitable to control weeds, but must be part of a total weed
management program with use of minimum rate.

The best weed management will be an integrated approach including two or more methods to

manage weed problems.
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Table 1. Influence of cultivation and cultivation plus herbicides(herb) on weed biomass and crop yield for
corn, sorghum, and soybean(Burnside et al., 1969).

Number of Com Sorghum Soybean
cultivations No herb Herb No herb Herb No herb Herb
Weed biomass, kg/ha
0 2070 690 3740 490 4100 2420
1 1150 240 620 22 2000 370
2 860 66 430 22 1200 134
Grain yields, kg/ha
0 4160 5610 3710 4240 1050 1480
5790 5770 4600 4350 1620 1890
2 5460 5310 4600 4580 1610 1860
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Table 2. Effect of barley straw mulching on dry weight of weeds(Lee et al., 1991)
Barley straw Grass Broad leaf weeds
mulched(g/nr) Ec Ds Va Pa Pa Ri Total
0 16.4 9.6 0.16 0.31 0.24 0 26.71
200 4.1 2.1 0.08 0.13 0.05 041 6.87
300 0.1 0.7 0 0.03 0.20 0.04 1.07
400 0.5 0.4 0 0 0 0.06 0.96
500 0 0.1 0 0 0.04 0 0.14
Ec : Echinochloa crus-galli Ds : Digitaria sanguinalis Va ! Vandellia angustifolis
Pa : Portulaca aquatica Pa : Polygonum avculare Ri : Rorippa islandica

Table 3. Weed emergence in the field in 1980 from plots covered with transparent polyethylene in 1979

(Egley, 1983).

Weeds emerged (no./nr’)

Time after cover removed, weeks

Weeds Soil treatment 1 4 8 10 14
Grasses Noncovered 1395 215 197 66 65
Covered 41 153 150 2( 31
Pigweed Noncovered 464 1 0 0 1
Covered 1 0 4 7 3
Horse purslane Noncovered 162 0 2 0 3
Covered 2 5 11 1 3
Total Noncovered
Covered
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Table 4. The sensitivity of annual weeds to solari-
zation(Horowitz, 1983)

Weeks of solarization to reduce
Weed seedling numbers to less than
10% of control

Blue pimpernel 2-4
Bull mallow >8
Fumitory

Heliotrope 4
Horseweed >8
Pigweeds 2
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Table 5. Weed weight of transplanted rice affected by plant spacing and weeding regime(Kim et al.,, 1982).

H 2
Variety Plant spacing(cm) Hand w:evde;i welght(g}f: )weeding Difference
30x15 220 170.7 148.7
Seogwangbyeo 40 % (10X 10) 16.7 169.0 152.3
10x10 14.3 55.7 41.4
3015 28.3 240.3 176.0
Nakdongbyeo 40 X (10 % 10) 233 2220 198.7
10x 10 16.7 89.3 72.6
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Table 6. Effect of the preceding crop on weed numbers(Dotzenko et al., 1969).

Preceding Number of
rotation Kochia Pigweed Annual grass Lambsquarters _Total
Barley-beets 32 15 18 18 109
Corn-beets 67 44 48 7 166
Beans-beets 16 7 11 9 44
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Table 7. Weed biomass(fresh weight) in response to bare ground or a rye cover crop(Smeda and Weller,

1996).
Weed biomass(kg/ha)
1986 1987
Location Bare ground Rye Bare ground Rye
Lafayette 2349.6 21.8 9962.6 0
Vincennes 5629.3 41.8 23260.4 1678.1

Table 8. Effect of weeding frequency and ground cover on weed competition and maize yield(IATA, 1980).

Unweeded check

Ground cover

Weed dry weight(T/ha)

Grain yield(T/ha)

Conventional tillage

No tillage

Maize stover

Maize and groundnut

Maize and wild winged bean

1.5 1.1

1.4 1.8
1.3 1.6
0.3 1.3
0.1 2.1
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Fig. 1. Effect of prodiamine and MSMA applied
sequentially at recommended and reduced
rates on largy crabgrass control in common
bermudagrass(Johnson, 1996)
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Fig. 2. Averge use rates of herbicides(Zoschke,
1994)
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Table 10. Effects of crop, tillage, mulch and herbicide program on weed biomass(Mohler, 1991).

Crop® Tillage® Mulch® Herbicide® 1986 1987 1988 1989
kg/ha
C NT N B 37 250 29 180
C T N B 14 30 0.2 23
C NT CI S 120 180 460 660
C ST CI S 78 120 590 720
C NT R B 93 24 0.2 20
C T R B 11 34 0.3 28
N NT N B 200 2400 1400 5600
N T N B 30 1500 170 2000
N T N N 6700 5600 4800 8100
N NT N S 1200 3000 4100 5100
N NT CI S 1400 4800 2800 6300
N NT R B 93 1700 15 1900

C-treatment planted with corn ; N-treatment not planted with comn.

PNT-no-till ; T-till ; ST-strip till.

“N-no mulch ; Cl-clover living mulch ; R-rye dead mulch.

9B-basic herbicide program with glyphosate, atrazine and metolachlor ;

S-glyphosate applied in strips, but

atrazine and metolachlor as in the basic program ; N-no herbicides used.
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Preventive means

Manual weeding
T labor saved

Mechanical control

less input

Chemical control
no or less toxic
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coexisted with
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Biological control

useful agents

Method of systematization

Limit of weed present
without vield losses

{ Knowtedge of
weed science

Integrated
weed control

Safety on

environment Increasing per

unit-area vield

Increase of rice
productivity

Increasing
per man vield

Fig. 3. A conceptional model of integrated weed management in rice(Noda, 1977)
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