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Introduction

1. Cropping systems: crops grown and the techniques used to grow them

2. Protect land with proper copping system

3. Minimize soil erosion by water and wind

8-1 Plant cover

1. Amount of plant cover needed


(1) depends on erodibility of soil and the intensity of erosive forces


(2) plants reduce nutrient leaching and soil erosion

2. Types of crops


(1) crop: agronomy, horticulture, forestry


(2) types:



a. row crops: (fig. 8-1)



b. small grains: rice, wheat, barley, …



c. forage crops: for livestock (Table 8-1)



d. tree crops: agroforestry

3. Plant population and row spacing


(1) increased plant population: narrower rows and closer spacing


(2) erosion control is improved

4. Soil fertility and fertilizers


(1) higher soil fertility produces a better stand


(2) fertilizers applications depend on soil, crop, and weather


(3) precision agriculture produces high yields while saving fertilizer and reducing 
pollution


(4) each crop has its own fertility needs

5. Seasonal changes in plant cover


(1) storm


(2) most hazardous periods: tillage and crop is small (fig. 8-2)


(3) seasonal change: spring, summer, …


(4) overgrazing during wet season

8-2 Managing monocultures

1. Monoculture: grow the same crop on the same land to get most profitable

2. Annual cash crops


(1) cash crop: wheat, corn, cotton, rice, …


(2) limited to suitable soils


(3) planted in narrow rows from erosion


(4) leaving crop residues for organic matters

3. Summer fallow systems: semi-arid land


(1) to accumulate water in the soil for next


(2) black fallow or clean fallow: buried all residues


(3) trashy fallow: buried some residues, soil erosion


(4) chemical fallow: use herbicides to kill weeds

4. Forage crop monocultures


(1) soil fertility practices


(2) good grazing or harvesting management


(3) occasional reseeding where it needs

5. Tree crops


(1) orchards, Christmas trees, forests


(2) need grass cover between the trees


(3) trees improve both soil structure and fertility


(4) burning trees to add a large amount of CO2

8-3 Crop rotations

1. Planning a rotation


(1) produce constant amounts of each crop each year for crop production


(2) dividing the land into many parts


(3) CCOM: corn-corn-oats-meadow (Table 8-2)


(4) fixed rotations would be changed by weather

2. Companion crops


(1) small grain and forage crop planted together


(2) small grain is harvested a few months


(3) forage crop is often a perennial pasture grass


(4) compete for water, nutrients, sunlight, …


(5) help control soil erosion and sedimentation

3. Cover crops


(1) protect soil by filling gaps in either time or space when other crops would leave 
ground


(2) timing is critical for cold or dry season


(3) cover crop competition for weeds control

4. Green manure


(1) benefits for soil’s organic matter content, structure, nutrients (N), and 
permeability


(2) followed by crop yields with little fertilizer

5. Crop residue utilization


(1) used to feed livestock


(2) make plastic or an energy source


(3) protect soil from erosion



a. stubble mulching (fig. 8-3)



b. soil humus: decomposition



c. cooling soil temperature

8-4 Multiple cropping

1. More profitable than monoculture : (Table 8-3)

2. Sequential cropping: two or more crops a year in sequence, is like a crop rotation


(1) tropical areas


(2) double cropping or triple cropping


(3) sometimes using no-till planting

3. Intercropping: two or more crops at same time


(1) overlap the main growth phases of two or more marketable crops


(2) relay intercropping (fig. 8-4)


(3) most common in humid tropics


(4) multiple benefits are obtained (fig. 8-5)

4. Alley cropping: agroforestry


(1) crop and tree planted together


(2) tree height vs. crop yields (fig. 8-6)

8-5 Strip cropping

1. Contour strip cropping


(1) divides the slope length and control soil erosion (fig. 8-7)


(2) strip-width factor (Table 8-4)


(3) strip cropping vs. crop rotation (fig. 8-8)


(4) small filler vegetated areas to avoid excessive deviations (fig. 8-9)


(5) grassed waterways reduces water erosion

2. Buffer strip cropping


(1) on rolling topography with irregular slope gradients (fig. 8-10)


(2) contour tree buffer strips (agroforestry)


(3) runoff water and sedimentation reduced

3. Field strip cropping


(1) too rolling field with straight rectangular


(2) not follow contour lines


(3) grassed waterway are needed

4. Wind strip cropping


(1) control wind erosion in semiarid areas


(2) need wider to keep saltating particles

5. Barrier strips


(1) narrow strips with few rows of crops closely


(2) provide protection from wind erosion

6. Border strips


(1) keep soil from into streams, ponds, living sites


(2) controlling water purity at least 10-m

8-6 Evaluating cropping systems

1. Cropping systems and soil loss


(1) RUSLE for selecting cropping systems


(2) changing field boundaries

2. Maintaining productive potential


(1) crop yield is increasing while productive potential is decreasing


(2) potential: soil depth, fertility, organic matter, soil structure, …

3. Maintaining soil structure


(1) significance of soil structure



a. permeability depends on pore space



b. structural stability



c. crusts formation reduce infiltration


(2) strength of soil structure



a. weak, moderate, and strong



b. aggregate stability (fig. 8-11)


(3) effect of crops on soil structure



a. fine root system form stable aggregates



b. intensive cropping weaken soil structure

4. Environmental effects of cropping systems


(1) most cropping systems accelerate erosion by wind and water


(2) passing laws to protect from pollution


(3) reducing erosion and pollution is necessary

Summary

1. Cropping systems leave soil exposed periodically

2. Classification: row, small-grain, forage, tree crops

3. Cropping practices: monoculture, crop rotations, multiple cropping, strip cropping

4. Evaluating cropping system and reduce environmental impacts

