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was evaluated for cotton following three years 
of continuous bahiagrass and for continuous 
cotton with winter cover crops. With the bahia-
grass, there were seven times more pores greater 
than 0.04 inch [30]. This allows the cash crop to 
exploit a larger volume of soil for moisture and 
nutrients. Corn, soybeans, peanuts and cotton 
produce the most root growth in the first 50–60 
days after planting. Any conditions that limit root 
development during this time, including com-
pacted soil, slow plant growth. 

The increased rooting depth following bahia-
grass decreases irrigation needs. For the average 
Coastal Plain soil, a crop with a rooting depth of 
12 inches will experience 60 drought days from 
May through August in five out of 10 years [16]. 
However, if the rooting depth were 60 inches, the 
crop would experience only 11 drought days. If 
the plant rooting depth is only 6 inches, which is 
the soil above the normal dense layer that occurs 
in Coastal Plain soils, plants will experience water 
stress after only three days without rainfall. By 
increasing rooting depth to 60 inches, the plant 
would not experience water stress until 30 days 
without rainfall [16] (Table 8.1). 

Other perennial grasses have similar effects. 
Figure 8.4 compares infiltration after peanuts on 
four fields with four different rotations. The pic-
tures were taken at the same time. Field A used a 
short-term rotation. Field B used a soybean>cot-
ton>cotton>peanut rotation with winter cover 

crops. Field C had two years of continuous fescue 
prior to cotton and peanuts for a fescue>fes-
cue>cotton>winter cover>peanut >winter cover 
rotation. Field D had two years of continuous 
orchard grass prior to cotton and peanuts for 
an orchard grass>orchard grass>cotton>winter 
cover>peanut>winter cover rotation. There is less 
standing water on the two fields that included two 
years of perennial grass in the rotation (fields C 
and D).

Increased water demand and droughts in the 
Southeast have increased the need for water 
conservation. Capturing more water through 
improved infiltration and increased rooting depth 
will reduce irrigation water demand by the agri-
cultural community.

Peanut Production Benefits
Sod-based rotations typically increase peanut 
yields by 15–30 percent, resulting in more profit 
than could be expected in a standard conserva-
tion rotation. Typical peanut yields in the region 
using standard conservation or short-term rota-
tions are 3,000–4,000 pounds per acre. Growers 
have experienced yield gains of 1,500–2,000 
pounds per acre as well as significant disease 
reduction when growing peanuts following two 
years of bahiagrass. Research has shown that 
even one year of bahiagrass could increase peanut 
yield significantly [15, 32, 44]. More years in 
bahiagrass had a positive impact on peanut yield 
[21]. This yield benefit lasted only two years after 
bahiagrass. Then, yields were similar to continu-
ous peanuts with winter cover crops [8]. Overall, 
the big selling point for having peanuts in the 
sod-based rotation is increased yield and profit 
potential for peanuts, along with income from 
livestock grazing and cotton. 

The increase in peanut yield after bahiagrass may 
be the result of nematode reduction and in-
creased rooting depth [8, 16]. One study showed 
reduced population densities of the root-knot 
nematode (M. arenaria) in peanuts early in the 
growing season following one year of bahiagrass. 
However, the nematode population increased to 
high levels at the end of the season [15]. 

As compared to the standard conservation rota-

Rooting depth  
(inches)

Days without water stress  
following rainfall1

6 3

9 5

12 6

24 12

35 18

48 24

60 30

TABLE 8.1. Days without plant water stress following 
rainfall for different rooting depths

1 The available water was 1 inch per 6 inches of soil, and the 

evapotranspiration was 0.33 inch per day. Source: [16]
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STANDARD CONSERVATION ROTATION
Annual costs and returns with two-thirds of the acres in cotton and one-third in peanuts

Crop Yield Units Acres Costs Revenue Profit

 Cotton 1,000 Pounds 133.7 $100,265 $108,297 $8,032

 Peanuts 4,200 Pounds 66.3 $51,408 $72,400 $20,991

TOTAL 200 $151,673 $180,697 $29,024

FOUR-YEAR TOTAL $116,096

CONVERTING TO SOD-BASED ROTATION 
Projected annual costs and returns for the four-year, sod-based rotation

YEAR ONE

Field Crop Yield Units Acres Costs Revenue Profit

1 Bahia 11 3 Tons 50 $18,554 $32,826 $14,272

2 Cotton 1,000 Pounds 50 $37,496 $40,500 $3,004

3 Peanuts 4,200 Pounds 50 $38,769 $54,600 $15,831

4 Cotton 1,000 Pounds 50 $37,496 $40,500 $3,004

TOTAL 200 $132,315 $168,426 $36,111

YEAR TWO

Field Crop Yield Units Acres Costs Revenue Profit

1 Cattle2 81 Calves 50 $34,139 $84,443 $50,303

2 Bahia 1 3 Tons 50 $18,554 $32,826 $14,272

3 Cotton3 1,200 Pounds 50 $41,246 $48,600 $7,354

4 Peanuts 4,200 Pounds 50 $42,519 $54,600 $12,081

TOTAL 200 $136,459 $220,469 $84,010

YEAR THREE

Field Crop Yield Units Acres Costs Revenue Profit

1 Peanuts3 5,200 Pounds 50 $42,519 $67,600 $25,081

2 Cattle 81 Calves 50 $34,139 $84,443 $50,303

3 Bahia 1 3 Tons 50 $18,554 $32,826 $14,272

4 Cotton 1,200 Pounds 50 $41,246 $48,600 $7,354

TOTAL 200 $136,459 $233,469 $97,010

YEAR FOUR

Field Crop Yield Units Acres Costs Revenue Profit

1 Cotton 1,450 Pounds 50 $41,246 $58,725 $17,479

2 Peanuts 5,200 Pounds 50 $42,519 $67,600 $25,081

3 Cattle 81 Calves 50 $34,139 $84,443 $50,303

4 Bahia 1 3 Tons 50 $18,554 $32,826 $14,272

TOTAL 200 $136,459 $243,594 $107,135

FOUR-YEAR TOTAL $324,265
 
1 “Bahia 1” refers to first-year bahiagrass.
2 In each year, this row refers to the number of cattle grazing second-year bahiagrass.
3 Cotton and peanut yields increase over time as the benefits of including them in a sod-based rotation are realized.

TABLE 8.2. Cost and return comparison of a standard conservation rotation and a four-year, sod-based rotation


