
A LOOK AT PRACTICAL AL TERNA TIVE PRODUCTION PRACTICES
AND THEIR INCORPORATION INTO A CONVENTIONAL

POT A TO PRODUCTION SYSTEM

Thomas F. Cummings & Robert E. Thornton
Washington State University
Dept. Horticulture and LA

The success of modern agriculture relies mainly upon improved plant breeding,
mechanization, and high inputs of fertilizers and pesticides. This is especially
true of potatoes in Washington State, where record yields have been obtained
(500+ cwt/acre) (6).

Although there are benefits to high chemical usage on potatoes, there can besome drawbacks. These drawbacks are the significant cost of chemical inputs
pest resistance, chemical associated environmental problems, and consumerattitudes about chemical use. These and other concerns such as soil loss and
socio-economic disruption of family farms have led recently to interest in
alternative agricultural systems. These systems come under the names of organic,
alternative sustainable, and others. They all have various definitions and
invariably create much debate within the agricultural community.

During the past year, we have been investigating cultural practices on
potatoes that differ from conventional or mainstream practices used in a typical
potato growing operation. The growers in this study that use alternative practices
were selected on the basis of competency, experience, and economic dependenceon their agricultural endeavors. Four growers were selected using these criteriathree from different geographical areas of Western Washington, and one from
Eastern Washington. Potato acreage per grower ranges from a few acres to 180
acres. All the growers are involved in the marketing of their produce. All the
farms are family/grower owned.

The main horticultural areas addressed in this proceedings are variety
selection, weed control , and fertility, along with their corresponding economic and
horticultural implications to the potato industry.

V ARIETY SELECTION

The growers in this study tend to grow at least two or as many as ten potato
varieties. Except for one grower, they do not compete heavily in the russetmarket.
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This diversity of variety selection offers these growers the foUowing benefits: I)
a cultural practice for escaping pest and disease, and 2) an economic benefit by
exploiting market niches.

It is a well known biologic principle that a diverse population of plants can
escape pest and disease more readily than plants sharing the same gene pool as in
a monoculture system. Unless high-input cultural practices are used, serious
epidemics and yield loss may occur when a single potato variety is extensively
grown. Surveys of the alternative growers in this study reveal that they wiU
readily replace a variety that gives significant disease or quality problems, rather
than increase inputs or significantly alter cultural practices. It should be noted
that these growers are more involved in the wholesaling and marketing of their
produce than most potato growers, and therefore can be flexible in this practice.
It would be difficult for many growers to readily change potato varieties,
especiaUy when under specific production contracts.

A diversity of varieties can also benefit some growers economicaUy. Though
most potatoes marketed are Russets, other generic types (reds, yeUows, small or
specific varieties (Yukon Gold, White Rose) are popular in the fresh market. 
survey of five major chain grocery stores in King and Pierce Counties , Washington
(Dec. 4-5, 1992), showed a wide range of prices between types of potatoes (Table
I). Red potatoes were sellng for 6 cents to 30 cents more per pound than
Russets , whereas purples or smaUs ((2 oz.) sold for 65 cents or more per pound
than Russets.

Growers generally do not get the full benefit of these varietal price
differences when seUing to a wholesaler, and the specific price of a variety can
fluctuate according to supply and demand. The growers in this study who exploit
these markets, however, do see substantial economic benefits from certain
varieties. It is important to state that these market niches can be saturated
quickly and that even though the varietal potato market has increased, it would

not be feasible for most growers to enter these markets, unless the markets are

expanded.

WEED CONTROL

All of the alternative growers in this study use mechanical cultivation for
weed control on potatoes. In order to control weeds, they need at least two extra
field cultivations compared to an operation controlling weeds with herbicides.
These extra cultivations generally are in the form of an extra discing or harrowing
before the potatoes are planted and a second hiling after planting. Also, two of
the participating growers hand weed their fields just before row closure. The cost
of these operations vary according to type of cultivation (disc, harrow, hill and
type and power of tractor. An estimation of total cost (fxed and variable) for
two to three extra cultivations is in the range of $18- $33/acre (J I). This range in
cost agrees with the estimated cost for mechanical weed control in potatoes in
Idaho (5). For those growers that used hand weeding just before row closure, the
cost was approximately $24/acre, based on $7/hour labor cost.



One farm needed 3-1/2 man hours/acre while the other used 3- 1/3 man hours/acre
for this weeding operation. All the potato fields in this study show excellent
weed control from mechanical cultivation and/or hand weeding.

A problem might arise from the fact that extra tillages may reduce yields.
According to an unpublished study carried out in S.E. Idaho (4), weed control by
mechanical cultivation versus herbicides on Russet Burbank potatoes resulted in a
12%-20% reduction in yield from the cultivated plots. This was due to soilcompaction and/or root pruning. The alternative growers in this study claim thisis not the case for their fields since they are judicious in their weed control
methods and their soil has a relatively high amount of organic matter. Organic
matter does improve soil structure and reduce compaction (I). Understanding the
effect of cultvation on potato yields is complicated by the diversity of weed
control practices, timing, soil types, and environments in which it is practiced.
These factors and the lack of definitive studies provide no clear understanding 
solutions to the problem of yield reduction associated with cultivation.

FERTILITY

All the alternative growers in this study use animal manures or compost asthe main source of nutrients for potatoes. Some growers also amend their fields
with bonemeal or rock phosphate, and one grower applies foliar nitrogen to the
crop after row closure. However, the primary source of nutrients remains animal
manure.

Manures and compost can benefit an agricultural operation by:
Decreasing soil compaction; increasing soil friability.
Increasing water retention and soil infiltration.
Increasing microbiotic activity, which makes available essential plant
nutrients and may suppress harmful pathogens.
Providing a complete nutrient base (N. K. and micronutrients).
Slow release of nutrients over the growing season.

However, it is evident from this study that using manures in a potato operation
can have these drawbacks:

Knowing how much nutrient is available for the crop.Handling the large amount of manure needed for ' adequte nutrient and
organic benefit.

The nutrient values of manures can differ dramatically depending on the type
of animal , feed, form (fresh or compost), storage, handling, and timing and method
of incorporation. This is especially true of dairy manures where poor management
can result in the loss of most of the available nitrogen, even though othernutrients and beneficial organic matter will still be present 

(3). Due to this widevariability, application rates suggested in the literatures may not be very reliable.

One of the growers in this study knew the analysis of the manure he wasusing (1.8% N- 1.3% P - 0.8% K) and was able to obtain 360 lbs. nitrogen, 260 lbs.
phosphorus, and 160 lbs. potassium/acre from a 10 ton/acre application.



Not all of the nutrients' in this manure were available to the potato crop the
growing season following the application.

It may not be that critical to know the exact nutrient content of manures
since they tend to release their nutrients over time. . Initially, only part of the
nitrogen is available to the crop as nitrate or ammonia; the rest is in an organic
form that is mineralized later. Also, the phosphorus in manure has low solubility
and may not be available initially in the amounts needed (2). Therefore , nutrient
amendment may be warranted for early tuber demands. Like any fertility
program, using manures requires knowing the nutrient value of the materials used
soil testing, and knowledge of the amount of nutrients needed for the specific
potato crop.

Another problem with the use of manures is the large bulk that must be
handled. The growers in this study typically use 5- 10 tons/acre on potatoes
(approx. 10-20+ cubic yds./acre). Although manure may be cheap, a major cost of
using it is hauling it to the farm and applying it to the field. Thus, economic
and practical utilization of manure requires having a reliable source within a
reasonable distance to the potato growing operation, and loading, spreading, and
incorporating it in an economical and timely manner. The growers in this study
do have local access (within county) to adequate supplies of manure. A four farm
average cost for chicken manure was $6.70/ton delivered. Using this figure, the
projected variable cost for manure, loading, spreading (15' manure spreader), and
discing 2x (15' disc , 130 h.p. tractor) is approximately $60.00/acre (5 tons). This
figure can vary dramatically with manure cost and type of equipment. Large
farms would need access to equipment that could spread bulk material in a timely
manner.

The use of bulk manure/compost amendments may not be a practical
alternative at this time to all growers due to availability of manures, machinery,
and time. However , an excess of animal manures exists in certain regions. Urban
areas are collecting and composting yard waste on a large scale and private
entrepreneurs are starting composting operations. This backlog of nutrient-rich
organic matter may form a market condition that will be advantageous to a
potato grower in the future.

GREEN MANURE

Green manures can be an asset to growers in several ways. There has been
much interest in recent years in the control of nematodes and verticillium wilt by
green manure crops such as sudangrass and rapeseed (7,9). Planting a green
manure crop in the summer or fall before next year s potato crop can tie up
nitrogen in the soil and prevent leaching. Erosion is reduced by having the soil
covered. There may also be a weed control benefit. The plow down of the green
manure adds organic matter with the benefits of improved soil structure and
water holding capacities.



A main benefit of green manure is the release of nutrients to the potato crop
after plow down. Nutrients available to potatoes from green manures, like animal
manures, tend to be released over time. Also, selecting a legume wil provide
additional nitrogen to the potato crop.

Some of the growers in this study use or have used green manures before
potatoes, either winter rye, Austrian winter peas, or a combination of the two.
The amount of nitrogen and organic matter available to potatoes after spring plow
down depends on the type and amount (biomass) of green manure produced.
Nitrogen fixing winter peas may add 84- 155 lbs. of nitrogen/acre. Other legumes
(hairy vetch, alfalfas, red clover) can fix substantially more nitrogen, and some
tend to be more winter hardy than Austrian winter peas (8, 10).

The variable cost of planting a green manure crop are shown in Table 2.
Depending on the type of seed and method of application (J I), the out of pocket
cost for establishing a green manure crop would be in the range of $23-$58/acre.This does not include fall irrigation to establish the crop. 

The economic payback from planting a green manure crop may be more than
just an increase in nutrients. It is difficult, however, to put specific economic
values on the benefits of reduced leaching and erosion, improved soil structure andwater filtration, and disease and weed control.

SUMMARY

Variety selection is a key strategy for reducing pest and disease problems,
improving quality, and increasing yields. In addition, some growers canrealize good profits from certain varieties. These varietal markets are
limited , however , and may not be profitable to all growers.

Good weed control can be accomplished by cultivation practices alone. Cost
and/or tirneliness of operation compared with herbicide use may make this an
impractical alternative for many growers. The choice of a weed controlprogram is complicated by the diversity of practices, soil properties, andenvironmental issues that are beyond the scope of this study.

Potato nutritional needs can be supplied by manures and compost. Theseorganic materials can also give benefits to the soil and crop such as improvedsoil structure and infitration, increased microbiotic activity, and gradualnutrient release. Lack of local access to manures/compost and application
problems due to physical bulk, however, may make the use of theseimpractical for many potato growing operations. A backlog of nutrient rich
organic matter may make the use of these amendments economically
advantageous to more growers in the future.

Green manures can add fertility to a potato crop by releasing nutrients after
plow down. Using a legume can increase the nitrogen available to the potato
crop.



Other advantages of green manures include reduced leaching and soil erosion,
improved soil characteristics, and possibly disease and weed control. These
benefits are quite difficult to evaluate economically. A green manure crop
may be the most practical alternative strategy for supplying nutrients .and
organic matter to the potato crop. 

REFERENCES

Avnimelech, Y., 1986. Organic residues in modern agriculture. In: "The
Role of Organic Matter in Modern Agriculture , Chen , Y. , and Y. Avnimelech
(eds.), Martinus Nijhoff Pub., Dordrecht, Neth. 

Beegle, Douglas, 1992. Introduction to manure management. Proceedings of
the 1992 Northwest and Lower Columbia Dairy Shortcourses. O. U. and

U., Blaine, Wa. Pp. 1-

Beegle, Douglas, 1992.
Northwest and Lower
Blaine, Wa. Pp. 6-13.

Agronomic use of manure. Proceedings of the 1992
Columbia Dairy Shortcourses. O. U. and W.

Callhan, R. , conversation with, December, 1992, University of Idaho
Extension Weed Specialist.

Callihan, R.H. Cultural and chemical practices for commercial potato weed
control. University of Idaho Extension Bulletin No. 695.

Columbian Basin Project: 1989 Crop Report Summary Sheet.

Davis , J.R., O.C. Huisman, D.T. Westerman, S.L. Hafez, L.H. Sorensen, and
T. Schneider, 1991. Cover crops and their effects on disease control and

yield. Proceedings of the 30th annual Washington State Potato Conference
Moses Lake, Wa. Pp. 65-73.

Morrison, K.J. Green Manure and Cover Crops for Irrigated Land.
ington State University Extension Bulletin EB0489.

Wash-

Santo, G.S., H. Mojtahedi, A.N. Hang, and J.H. Wilson, 1991. Control of the
Columbia root-knot nematode using rapeseed and sudangrass green manure.
Proceedings of the 30th annual Washington State Potato Conference, Moses
Lake , Wa. Pp. 41-46.

10. Stevens, R. , 1992. SARE Annual Report, unpublished.
Scientist, IAREC, W. U., Prosser , Wa. 98823.

Extension Soil

11. Wilet, G.S. and R.L. Smathers, 1992. The Cost of Owning and Operating
Farm Machinery in the Pacific Northwest. PNW Extension Publication, PNW



Table 1.

Table 2.

Survey of retail markets
December 4- , 1992.

King and Pierce counties, Washington,

Potato Variety

Russets
Reds
Whites
Yellows
Purples
" 2 oz.

Retail Price/lb. Bulk

29 - $.33

39 - $.
$.49 - $.

98+
79 - $.98+

Variable cost for establishing a green manure crop

Cultivation Method Cost/Acre

Method 1:
15' disc/130 h.p. tractor
6' subsoiler/130 h.p. tractor
12' grain dril/60 h.p. tractor $22.

Method 2:
12' subsoiler/2oo h.p. tractor
20' offset disc & pack/2oo h. p. tractor
20' disc dril/150 h.p. tractor $17.

Seed Tye Cost/ Acre

Winter rye $25.
Sudangrass 'Piper $18.
Austran witer pea $35.
Red clover $22.
Hairy vetch $32.
Rapeseed $5.

Total Variable Cost per Acre $22.80. $57.

This is not a recommendation for cultivation method or seed varety.
Seed prices are approximate and var according to rate,
avaiabilty, season, and dealer.


