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Introduction:

Green manure crops are grown in San Luis Valley potato production for a number of reasons.
These include: reducing groundwater pumping, reducing soil-borne diseases and reducing
nematode infestations. Cash crops are forgone in return for other benefits. In some cases,
improving the soil health by growing a green manure crop may increase potato yields and potato
gross income.

Longer rotations should benefit potato production by reducing soil-borne diseases. Still, SLV
growers have done very well with a 2-year Potato/Grain rotation. This project was developed to
determine which rotation crops and green manures would produce the most benefits to potato
production.

Results:
Tuber Yield and Tuber Size Distribution

In this multi-year study with one year results planted to Colorado Rose (red), a 2-yr rotation
treatment (#2) where winter rye was planted after potatoes and soil incorporated in mid-May
followed by sudangrass green manure significantly increased total yield and the yield of every
size category (Table 1). Total yield was increased by 37% compared to the conventional
Barley/Potato, 2-yr rotation (#1). In addition, Treatment #2 (2 yr rye GM-sudangrass GM/Potato
rotation) increased 4-100z yield 22%. Three-yr rotations of barley/canola/potato (#4),
Barley/Canola+Manure/Potato (#8), and Barley/Mustard GM/Potato (#9) increased the yield of
4-10 oz tubers by 19%, 19%, and 18%, respectively. The lowest total yield was for the
Barley/cocktail GM/potato rotation (#10). This 3-yr rotation reduced total yield by 19 % (Table

1).



Tuber Diameter

Red potatoes are customarily sized and sold by tuber diameter. Colorado Rose tuber diameter
responded to crop rotation and preceding green manure crop. Tubers in the 2-4 inch, >2 inch-10
oz, and >10 oz inch categories all showed higher yields when preceded by Treatment #2, 2-yr
rotation rye GM-sudangrass GM/Potato (Table 2). These yield increases were 26%, 22%, and
36%, respectively. Also found in the top yield group for the >2in-10 oz diameter group were
(#4) barley/canola/potato, (#8) barley/canola+manure/potato, (#9) and barley/mustard
GM/potato. The lowest tuber yield in the <2-100z category was (#10) Barley/cocktail
GM/potato.

Tuber Quality

Treatments with the highest percentage of external defects (growth cracks, knobs, and misshapes
were barley/cocktail GM/potato (#10), barley/potato (#1), rye GM-sudangrass GM/potato (#2)
and (#3) wet fallow/potato (Table 3). All other treatments produced less than 2% external
defects.

The maximum percentage hollow heart (1.4%) was observed in tubers grown following rye GM-
sudangrass Gm/potato (#2) or the wet fallow/potato treatment (#3)(Table 3). However, this
amount of hollow heart is not enough to cause marketing problems.

Gross Income

Potato income is much higher for those growers’ able to successfully produce red potatoes.
Gross income does not include any production costs. Simply add the income from each size
group to get the total income for each treatment. Great differences in income resulted from the
crop rotations and green manure crops preceding red potatoes. Treatment #2 produced the
highest income by far ($9328/ac). This resulted from producing tubers in the highest yield group
for each size category. This is a wonderful rotation has other advantages; saving soil by keeping
the soil covered for nearly all the time in the two year rotation and also saving groundwater since
irrigating the rye and the sudangrass use less water than conventional barley.

Treatment #9 produced $7220/acre resulting from high yields in the first two size categories.
Treatment #3 produced $6852/acre which was also a result of high yields from the <2 in and
group b for the other two size categories. Treatment #1, conventional Potato/barley, produced
$6768/acre because of adequate yields of 2 in — 10 oz and premium sizes (>10 0z).



Low gross income was produced by treatments #4, #5, #6, and #10. These treatments all had
poor yield in at least one size category which reduced the gross income.

Potato Disease

Crop rotation/green manure treatments had little effect on Black Scurf and Silver Scurf. Differences
were non-significant for Black Scurf and Silver Scurf (Table 5). However, total % tubers with
Powdery Scab and Powdery Scab severity index were significant at 10%. This indicates that 2/3 of the
2-year rotations resulted in high levels of powdery scab. None of the 3-yr rotations had elevated levels
of powdery scab. Note: it should be considered that the 2-yr rotations are grown in a separate land
block for irrigation purposes. This block may have had more powdery scab. Still, the Wet Fallow/
Potato (#3) was also grown in this block and produced zero scab.

The rotations which did result in high and statistically signigicant levels of powdery scab were (#1)
Barley/Potato and (#2) Rye GM-sudangrass GM/Potato. Treatment #1 was rated 20% tubers infected
and 40 severity index. Treatment #2 (rye GM-sudangrass GM/Potato) was rated 17.5% tubers infected
and 42.5 severity index. This compares to 0.0 for most of the other treatments. These are results from
only one year; however, this seems to be an important finding.

Notes: Fertilizer provided by Stones Farm Supply and Monte Vista CO-OP, Center. Herbicides
provided by DP Ag Services, Don Henderson. Compost and manure provided by Compost
Technologies. Compost applied only once which was prior to barley, 4 ton/acre, in 2011. Manure
applied only once which was prior to barley, 20 ton/acre, in 20011. Probably, more than one
applications should be applied before expecting to improve potato yield or suppress potato diseases.
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