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SUMMARY

The main emphasis of this study was to evaluate the pfesent uses of

peatlands in Minnesota for agricultural and horticultural purposes. In

4 EE am =

addition, during the course of this investigation an inventory of current
peatland utilization was made including location and total extent of peat
in state and national forests, in designated state and national wildlife
refuges and management areas, recreation areas, natural areas containing
peat, and undeveloped peatlands both public, private and Indian.
Information was obtained on the location and extent of the various

crops grown on peatlands and data was gathered from farmers concerning

major operational problems and current management practices.
Peatlands used for commercial horticu1tufa1 peat production were
located on county maps and acreage presently being harvested was determined.
A 1iterature survey was made of current agricultural and horticultural

uses of peatlands including types of crops, suitability of peatlands,

properties of peat, management practices and problems associated with these

developments.

Current information on commercial peat production in the U.,S. was

included and an evaluation was made of the potential of Minnesota horti-

cultural peat production in the future. Also the reclamation potential for

mined peatlands was determined.
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INTRODUCTION and OBJECTIVES ~
The present utilization of Minnesota's peatlands was the first task
undertaken in this study. The total extent of peatlands used in agriculture,
commercial horticultural peat production, as wildlife and recreation acres
(wilderness, parks, etc.), natural areas and those areas not developed were

inventoried in detail. The work was accomplished by using published soil

surveys, photo interpretation and actual field surveys.

The objectives of the study were as follows:

‘

1. Inventory of present peatland utilization in Minnesota.

2. Study the various agricultural uses of peatlands and the major manage-
~ment problems including;

vegetable crops

forage crops (hay-pasture crops)

special crops

food crops

fiber crops (commercial forests)
management considerations for production
. environmental problems

__.
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3. Inventory and evaluate the use of peatlands for commercial horticultural
peat production including:

a. methods of harvesting

b. management considerations

c. environmental problems

d. horticultural peat markets and values

e. estimate of future potential for development

4, Complete a review of the current literature on use of peat for crop
production, horticultural peat production and use.

5. Determine the reclamation potentials for mined peatlands especially
for crop production.

1
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INVENTORY OF PEATLAND UTILIZATION

The 1977 inventory of Minnesota peatland utilization included
co]?ection of data in all counties containing peat. These data included
the location of and type of farming operations in the state as well as
the location and type of commercial peat operations presently producing
peat products. In addition to collecting these data other uses of peat-
lands were determined and located on county maps and the acreage of a
particular use was calculated.

The data included peatlands occuring in state and national forests,
wildlife areas, recreation areas, natural areas, and the amount of
peatlands under Indian ownership. Undeveloped peatlands or those not

in any designated use were also surveyed and the acreage measured.

Table 1 shows the acreage of peatlands in Minnesota by use.

Agricultural use of peatlands for all types of crops totals only
. 677,994 acres or 8.9% of the total peatland in the state.
Commercial peat operations total only 1,400 acres at present. This

includes only those areas presently being used for harvesting operations

and not leased or private lands for future expanded production.

The undeveloped peatlands constitute the largest acreage. These lands
which are not presently utilized for any specific purpose total 4,377,102
acres or about 57.4% of the state's total peétlands. 0f the undeveioped
peatlands 3,852,853 acres were in public or private ownership - mostly

public owned. In addition 524,249 acres of peatlands were located on

Indian lands.
AGRICULTURAL UTILIZATION OF PEATLANDS IN MINNESOTA
The 1977 inventory included locating and compiling the acreage of
the varidus types of crops grown on peatlands in Minnesota. Inciuded in
this data were the following types of farm operation on peatlands:

1. hay - pasture and miscellaneous forage crops




TABLE 1 MINNESOTA PEATLAND UTILIZATION - 1977 INVENTORY

nge.of Use Acreage of % of Total
Peatlands Peatlands
Agriculture 677,994 8.590
Commercial Horticulture Peat 1,400 0.02
State and National Forests 2,055,095 26.90
State - 1,578,586
National - 476, 509
Wildlife 276,771 3.60
| National Wildlife Refuges and
Management Areas 71,587
State Game Refuge 41,489
State Wildlife Mgt. Areas 163,695
Recreation 79,526 1.00
BWCA 40,107
Voyageurs Nat'l. Park 9,725
State and County Parks 26,694
Natural Areas 163,190 2.10
Lake Agassiz Peatland 22,528
NatuRAl
Red Lake,Naticnal Landmark 137,920
Cedar Creek Natura? History area 2,742
Undeveloped Peatlands 4,377,102 57.40
Public & Private 3,852,853
Indian Peatlands 524,249
STATE TOTALS 7,631,078 100.00%
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2. row crops

3. wild rice

4. turf grass

5. grain crops

6. vegetable crops

7. grass seed crops

Table 2 shows the agricultural utilization by crops grown on peatlands
in 1977.

The most extensive type of agricultural use for peatlands was for the
production of hay and pasture crops. This type also included several types
of miscellaneous forage crops as well., The total acreage used for these
crops was 528,006 acres wnich constitutes 6.9% of the total peatlands.

The major hay and pasture crops grown on peatlands are timothy,
gnome, grass, clovers, blue grass and several m{xed hay crops. Pasture crops
are usually bluegrass, orchard grass and several other minor crops.

Row crops were grown on over 90,000 acres of peatlands in 1977. The
type of row crops grown on peatlands ih Minnesota were chiefly corn and
soybeans although sunflowers were grown in NW Minnesota to a small extent.

The data in table 2 shows that almost 90% of the peatlands in Minnesota
developed for agriculture wére used for hay, pasture and forage crops. Wild
rice grown on peatlands, although a relatively new commercial crop in
Minnesota, has increased dramatically in acreage in the past few years.
There were 18,507 acres of wild rice grown in the state in 1977. Counties
where commercial wild rice is grown on peat are mostly located in the
northern and northwestern part of the state. Commercial wild rice paddie
production has developed only recently as a result of research on non-

shattering wild rice varieties, improved management practices and new



TaBLE 2 -~ AcRricuLTurAL UtiLizaTion oF PeaT SoiLs
IN MINNESOTA - 1977 INVENTORY,

[YPE OF AGRICULTURA! UTII IZATION ACRES % OF TOTAL

PeaTi ANDS
- HAY-PASTURE 528,006 6.92
Row crops 90,534 | 1.20
WiLp RIcE , : 18,507 0.25
TURF GRASS : 12,063 0.16
GRAIN CROPS 10,481 0.14
VEGETARLE CROPS _ 2,468 0.12
GRASS SEED 8,934 0.1
TotaL For STATE 677, 8,90




harvesting techniques.

Turf grass, particularly blue grass grown for commercial sod, is

another specialized crop which has increased recently on peatiand soils.

A total of over 12,000 acres of turf grass were grown in the state in

1977 and the amount will probably increase in the future. Most of this
furf grass is used for home and institutional landscaping. Also many
football fie1d§ and athletic fields are sodded with peat-grown turf grass.

Grain crops grown on peat soils in the state total over 10,000 acres.
The major grain crops grown include oats, barley and wheat.

The acreage of vegetable crops grown on peatlands is over 9,000 acres
as shown in table 2. The principal vegetable crops are potatoes, carrots,
radishes, onions, parsnips and cabbage. One area in southern Minnesota
produces asparagus on peatland for canning purposes. The potential exists
for greatly expanding vegetable production on peatlands as the peat soils
are ideally suited for the growth of most cool-season vegetables. Yields
are very high on these soils and the quality of vegetables produced is
excellent.

Certified grass seed production on organic soils in the state totals
8,934 acres and is mostly located in only a few counties in NW Minnesota.
The type of grass seed produced on peatlands includes Park variety of
Kentucky bluegrass, Merion-ﬁluegrass, one of the elite varieties. Certified
varieties of timothy and reed-canary grass are also grown for seed in the
state.

Location and Distribution of Crops on Peatlands in Minnesota

The data in table 3 shows the location, distribution and extent of
crops grown on peatlands in Minnesota for each county and'region. The
total acres of each crop grown on peat soils is shown in this table for
each county as well as the percentage of total peat that was used for crop

production in this 1977 isventory.



Table 3. Agricultural Utilization of Peatlands in Minnesota, by counties and regions.

Region County Total acres Hay-~ Row Wild Turf Grain Vege- Grass Total acres % Peat
of peat pasture crops rice grass crops tables seed in Ag. utilized
production for Ag.

- - - 1,587

1. Kittson 60,314 - - - - - - e - 1,587 - 2.6
(NW) Marshall 146,535 6,848 456 - - - 717 - - - - 8,021 5.5
Morman 3,770 218 - - - = - - - - - - - 218 5.8
Pennington 37,8n3 5,649 - - % - - 888 - - - 6,632 17.5
. Polk 29,517 128 77 4741 - - . 435 128 250 2,759 9.0

/ Red Lake 7,450 1,626 - - -— - - 435 -~ - - - 2,061 27.7
Roseau 255,436 937 - - 597 - - 1,552 - - 8,269 10,809 4.2
2. Beltrami 785,661 5,784 - - 2,263 -~ - - - - - - - 8,047 1.0
(Headwaters) Clearwater 108,109 10,397 - - 6,758 - - 282 85 415 17,937 17.0
Hubbard 62,864 179 - - - == - - - - - 179 0.3
«© Lake~-of-the-woods 482,528 11,555 462 -- - - - - - - - - 12,017 2.5
Mahnomen 26,432 9,175 1,092 -- - - - - - - - - 10,267 38.8
3. Aitkin 575,936 5,485 - - 6,067 -- 2,534 240 - - 14,326 2.5
(Arrowhead) Carlton 123,294 2,809 - - - - 75 - - 45 - - 2929 2.5
Cook 37,626 - - - - - - - - - - - - - - -—— 0.0
[tasca 336,558 1,718 -=- 310 - - - - - - - - 2,028 0.6

Koochiching 1,154,899 - - - - 154 - - - - - - - - 154 <0.01.
Lake 165,171 - - - - -- e = - - - - - - m— 0.0
St. Louis 929,827 4,736 - - - - 140 - - 60 - - 1,936 0.5
4, Becker 113,542 11,788 393 - - - - - - - - 12,181 10.7
(West) Clay 3,336 918 - - - - - - - - - - - 918 27.5
Douglas 16,505 8,816 - - - e - - - - - - 8,016 53.4
Grant 15,865 o454 . - - = - - - - - - - 454 2.9
Otter Tail 191,576 48,523 837 - = 26 - - - - 49,386 25.8
Pope 33,585 4,725 - - R - - - - - - 4,725 14.1
Stevens 1,534 647 - - - - o - - - = - - 647 42.2
- - - - - - 0.0

Traverse 3,880 -~ = - - - - - - - -
Wilkin - - - - - - - - -

- e
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Table 3. Agricultural Utilization of Peatlands in Minnesota, by counties and regions (continued).

Region County Total acres Hay Row Wild Turf Grain Vege- Grass Total Acres % Peat
of peat pasture crops rice grass crops tables seed in Ag. Utilized
production for Ag.

5. Cass , 243,185 1,737 --- 506  ~--- - - - 2,242 0.9
(NC) Crow Wing 68,942 18,344 51 179  --- 131 - -—- 18,705 27.1
Morrison 108,557 27,100 2,377 «== 130 -— -—— - 29,607 27.3

Todd 72,875 17,018 436 m—— me- - - - 17,454 24.0

Wadena 79,019 9,448 439 26 --- -— - ——— 9,913 12.5

6W. Big Stone 12,033 ——— === e - ——- -—- --- - 0.0
(WC(wW)) Chippewa 2,048 625 -~~~ ——— === - - ——— 625 30.5
Lac Qui Parle 6,348 ——— - - e - - - - 0.0

Swift 14,250 214 --- ——— == - -—— —-——— 214 - 1.5

Yellow Medicine 2,609 217 --- ——— ee- - -~ - 434 16.6

9 6E. Kandiyohi 98,476 9,623 473 - - - - - 10,096 10.3
(WC(E)) McLeod 30,186 - 2,913 4,707 ——— eme - - - 7,620 25.2
Meeker 41,070 17,699 2,496 --- 110 - - - 20,305 49.4

Renville 16,191 1,850 2,775 I - - - 4,625 28.6

7. Benton 23,032 9,277 --- ——— - - - —— 9.277 40.3
(EC(W)) Sherburne 43,290 14,059 210 - 230 - - — 14’499 33.5
Stearns : 100,947 27,531 2,185 - —ee —— —— ——— 29,7]6 29 4

Wright 37,616 8,151 2,203 === === - --- - 10,354 275

7E. Chisago 30,464 4,601 383 --= 1,536  --=  -em oo- 6.520 21.4
(EC(E)) Isanti 65,843 12,132 6,500  --=  --= - - --- 18.632 28.3
Kanabec 41,912 18,962 241 - - - —— ——— ]9’203 45.8

Mille Lacs 84,969 9,147 350  --- === --= 130 oo 9,627 1.3

Pine 231,737 19,030 --- 353 1,165 461 120 --- 21.134 9.2

8. Cottonwood 886 B -—- ——— - — 0.0
(SW). Jackson 7,430 3,635 1,161 -—- m-- -—- - --- 4,796 64.5
Lincoln 1,915 217 --- - eem ——- —— ——- 017 1.3

Lyon 4,612 1,098 439 ---  -em o - --- 1,537 33.3

Murray 4,826 1,756  --- m—— me- - - - 1,755 36.4

Nobles 2,393 1,087 ~-- —- =me - - - 1,087 45.4
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Table 3, cont'd. : total total acres % peat
acres of hay- row wild turf grain vege- grass in ag. utilized

REGION COUNTY peat pasture crops rice grass crops tables seed production for ag,
8.(cont.) Pipestone 222 222 - - - - - - 222 100.0
Redwood 10,089 877 439 - - - - - 1,316 13.0
Rock - - - - - - - - - 0.0
9.(SC) Blue Earth 17,305 7,904 4,273 - - - - - 12,177 70.4
Brown , 4,077 1,600 1,828 - - - - - 3,428 84.1
Faribault 30,763 16,392 10,329 - - - 51 - 26,772 87.0
Le Sueur 37,965 15,097 4,884 - 154 230 - - 20,365 53.6
Martin 1,660 150 - - - - - - 150 9.9
Nicollet 18,510 4,754 2,427 - - - - - 7,181 38.8
Sibley 23,414 9 236 3,007 - - - - - 12,243 52.3
Waseca 16,975 6,299 7,348 - - - - - 13,647 80.4
Watonwan 905 - - - - - - - - 0.0
10. (SE) Dodge 2,221 500 340 - - - - - - . 0.0
Fillmore 446 - - - - - - - - 0.0
Freeborn 48,423 23,167 11,688 1,203 3,482 - 39,540 81.7
= Goodhue . 2,154 1,939 - - - - 40 - . 1,979 92.0
Houston 666 - - - - - - - - 0.0

Mower - - - - - - - - - -
O0Tmstead 2,880 800 - - - - - - 800 27.8
Rice 16,675 6,594 ° 1,270 - 250 - - - 8,114 48.2
Steele 18,346 11.052 4,267 . - - - 1,032 - 16,351 89.1

Wabasha - - - - - - - - - -

Winona - - - - - - - - - -
11.(metro) Anoka 41,770 8,192 - - 7,000 - 3,472 - 18,664 a4.7
Carver 27,285 10,414 2,387 - 243 - - - 13,044 47.8
Dakota 12,397 1,671 - 659 - 691 - 134 3,155 25.4
Hennepin 39,334 4,060 2,648 - - - 260 - 6,968 17.8
Ramsey 10,880 - - - - - 130 - 130 1.2
Scott 22,444 12,401 1,220 - 339 - - - 13,960 62.2
Washington 16,058 4,100 560 - - - 60 - 4,720 29.0
STATE TOTALS 7,631,078 528,006 90,534 18,507 12,063 10,481 9,469 8,934 677,994 8.9
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The northern part of the state has the least agricultural development
on peatlands although the most extensive peat areas occur there. The three
N. Minnesota regions including region 1 (Northwest), region 2 (Headwaters)
and region 3 (Arrowhead) generally have less than 20,000 acres of peatlands
used for crops although many of these counties have a total of over 500,000
acres of peatlands. Counties which have the most peatlands such as Koochiching,
St. Louis, Beltrami and Aitkin each have less than 6,000 acres of cropland
on peat. On the other hand, regions such as west central and southwestern
Minnesota where very little peat occurs use their peatlands more for agri-
culture. This is because these regions as well as southern regions are
Tocated in areas where agriculture is the principal enterprise and the climate
is much more favorable for crops.

These three extreme northern regions of the state have not developed
their peatlands for agriculture because of the shorter growing season and
frequent low temperatures in tbe peat areas in summer. Such crops as
corn and soybeans which do well in warmer regions are not well suited to
these cool climates of N. Minnesota. Many hay and pasture crops grow very
well in the northern part of the state but agriculture in general has not
been particularly successful in these regions and there are fewer farmers
to develop these peatlands. Future development of peatlands in this part
of the state depends upon the demand for food, improvements in production
technology, and development and introduction of suitable crop varieties
especially adcpted for this particular climate. High protein grass crops,
seed crops, special vegetable crops and other crops especially adapted
to the climate and soil conditions of these regions are possibilities for

the future.
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The location and extent of the several crops grown on peatlands in all

the counties and regions are as follows:

Hay and Pasture Crops

These crops are grown in all regions of the state and even counties
with very little peat have some lands where hay, pasture and forage crops
are grown. The total extent of hay and pasture crops in peatlands in the
state is over 500,000 acres. |

Ottertail county in western Minnesota has over 48,000 acres of hay-
pasture crops on peat soils. Other counties with considerable acreage include
Morrison, Stearns, Freeborn, Pine and Crow Wing. The extreme northern regions

of the state have the least acreage of peatlands being used for these crops.

Row Crops

Row crops such as corn and soybeans are the second most extensive crops
grown on Minn. peatlands - a total of over 50,000 acres. These crops occur
principally in the southcentral, southeast} east central, and west central
regions of the state. Freeborn and Faribault counties in extreme southern
Minn. along the Iowa border have the most corn and soybeans on peatlands.
They each have over 10,000 acres of these crops growing on peat soils.
Isanti, Blue Earth, MclLeod, Waseca and LeSueur also have ?arge acreages

of these row crops on peatlands.

Wildrice
Wildrice, a relatively new commercial crop in the state, is presently
grown on over 18,000 acres of peatlands. The data in Table 3 shows that
clearwater and Aitkin counties have developed the most acres of wildrice
on paddies constructed on shallow peatlands. The production of this crop

will probably increase in the future if areas can be developed on peatlands

N .
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near a reliable source of water which is necessary in order to flood the

rice paddies during the early growth stage.

Turf grass

Commercial turf grass or sod is another specialized agricultural crop
particularly suitable for production on organic soils in Minnesota. The
data in tabTe 3 shows Anoka county in the metro region of Minn. leads all
other counties in turf grass production on peat soils - 7,000 acres. The
totals for the state are over 12,000 acres.The deeper peats are more suitable
for this crop as a thin laver of peat is removed each time the grass is
harvested. The acreage of cultured bluegrass sod has increased greatly in
the past few years as improved management practices have been developed and
the introduction of efficient mechanical harvesters that cut and stack
the sod in the field.

Other counties in regions adjacent to the metro region (Minneapolis -
St. Paul area) also have significant acres of turf grass production on
peat lands. These include Dakota, Chisago, Pine, Rice, and Sherburne. It
is expected that production of turf grass in peatlands will increase signifi-

cantly in the state in the future as the demand for sod increases.

Grain_Crops

Tahle 3 shows that grain crops: grown on peatland occur mostly in tae
northwestern region of the state although Aitkin county has over 2.500 acres.
A total of over 10,000 acres of orain crops are grovm on peat soils in the state.

The major types of grain croos on these soils are oats, barley, wheat and rye.

Vegetable Crops

The acreage of vegetable crops grown on peatlands in Minn. as shown

in table 3 totals over 9,000 acres. Anoka county in the Metro region and
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Freeborn Co. in SE Minn. each have over 3,000 acres of vegetables on peat
soils. These are mainly grown for the fresh produce market.

Experimentally very good yields of certain cool-season vegetable crops
such as lettuce, carrots, caulifliower, etc. have been grown on peatlands in
N. Minnesota. Production of some of these vegétéb1e crops on relatively
extensive and ﬁniform peat soils for frozen and canned vegetahles is a aood
possibility for future agriculturel development. These‘extensive organic
soils areas are well suited to large scale commercial vegetable production
because they are uniform, have ample available water and are easily managed

for high quality vegetable production.

Grass seed

Certified grass seed production on peatlands at present occurs only in
three-counties in NW Minnesota. These are Roseau, Polk and Clearwater
counties where a total of 8,934 acres are grown. The types of grass grown
for this certified seed include bluegrass, timothy and reed-canary. Bluegrass
seed production is the dominant type.

Adjacent counties in NW Minnesota will probably begin to grow these
seed crops in the future as most of the peatlands in this region are non-acid
and partly decomposed types well suited to grow grass. Excellent yields are

possible on peatlands that are properly fertilized and managed.

CROPS ON PEATLANDS IN MINNESOTA
Crops that are being raised and marketed in commercial quantities include
~carrots, cabbage, cauliflower, celery, potatoes, lettuce, wild rice,
grass seed, cultured sod, radishes and onions. The best crops are the ones
that have short growing seasons or can withstand light frosts which usually
occur in the Tate summer and early fa]i.’

Some average yields to be expected are: carrots - 10 tons per acre,

,‘A\A%-, _
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potatoes - 15 tons per acre, celery - up to 50 tons per acre, and cauli-
flower - 1,000 crates per acre.

The main commercial vegetable crop in Minnesota at the present time is
carrots. These are quality carrots in size, appearance and taste. Advantages
in raising carrots on organic soils are as follows: thinning is required,
the length can be controlled somewhat by control of the wéfer table and easier
harvesting as the soil does not become as compacted as mineral soil and the
carrots are removed much easier.

Cultured sod or turf grass was first raised in Anoka county Minnesota
on peatlands énd is still being raised and harvested on these lands.
Advantages of raising sod on peat lands are the availability of sufficient
moisture, a compact shallow root structure and the water-holding ability
of the peat which allows the cutting of a thin layer of sod. These thin
layers of sod are of excellent quality, are much easier to handle and
allow Targer quantities to be transported, thus resulting in a savings in
transportation costs.

Celery is raised on a small scale by some farmers and was raised on
a large scale by the Chun King Corporation in St. Louis county some 20
years ago. Celery grown on peat is of excellent quality as to size,
color, texture and taste and quantities of up to 50 tons per acre can be pro-
duced. Some problems were encountered with frosts in the late spring and
early fall or late summer. An irrigation and spray system was used byrthe
Chun King Corporation in these critical periods.

The 1959 data on fertilizer experiments on celery by the University
of Minnesota at Wilderness Valley Farms, St. Louis Co. showed high yields.
Combinations of nitrogen, phosphorus and potassium fertilizers consistently
produced yields averaging 40 to 50 tons (fresh weight) of celery per acre,

The highest yield obtained was 56 tons using 80 1bs. of nitrogen, 160
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1bs. of phosphate and 640 1bs. of potassium.

Potatoes have been raised successfully for many years on peat by

various farmers in the state. Some exceptionally high yields have been

recorded and also some very poor ones due to late spring and early fall

frosts which have occurred and severely damaged or killed the vines. In

some years very wet weather at harvesting time has hindered operations.

Cabbage and cauliflower do exceptionally well on peat as the 1ow
night temperatures in peatlands favor their growth and development. The
quality of these crops grown on peat is equal or superior to any on the
market. The cool nights in peat also contribute to the broduction of a
good quality head lettuce.

Wild rice was tried experimentally years ago by the Chun King Corporation
in St. Louis county. The availability of water, land and desire to enter
new markets prompted this research. Various problems were encountered and

some were overcome. Exceptionally high yields (1500 - 1800 1bs. per acre

P Y . BN 3 i
\ ) ; 9 3
A { 5 X 4

of green rice) were thought possible after some research. As in any crop,

disease is always a problem and caused a complete loss one season.

After four seasons of research the management decided to terminate the
project. A summary of the Chun King work is included in the Minnesota Re-
sources Commission Staff Report No. 14, "A study of Wild Rice in Minnesota”,

dated July 28, 1969.

,

Radishes and bunching onions do exceptionally well on peat soils. The
texture of the soil allows them to push sideways very easily, thus eliminating
the need for any thinning. Their quality is egual to any observed on the
market.

Corn and soybeans are the major row crops grown on péat1ands. These

two crops are best produced in the southern part of the state. Grain crops

l’
\!

are also well adapted to peaf soils.

Christmas trees and ornamentals do well on properly-drained peat fields.
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Nursery stock should be considered as a big advantage would be the availa-
bility of moisture on peat lands which would eliminate the irrigation systems

needed on the sandy soils used in most areas.

- PEATLAND FORESTRY

The utilization of peatlands for forest product production has been
practiced in Europe for many years expecially in the Scandinavian countries.
However, very little research has been done in the U.S. to evaluate the
potential of peat soils under intensive management for the production of
wood products.

Tree species in Minnesota that should be considered for commercial
development on peatlands include black spruce which is mainly used for paper
production, tamarack for pole timbers, northern white cedar for posts,
and hybrid aspen for pulp.

In order to utilize peatlands for commercial forest production it is
necessary to determine the suitability of various types of peatlands for
forest improvement under specified management practices. Some of the manage-
ment practices that should be considered include the possibility of drain-
age, proper fertilization and regeneration possibilities.

With the possibility of wood products béing in short supply in the
next 30 years, consideration of peatland forestry under intense management
should be investigated. Minnesota's extensive peatlands may prove very

suitable for future commercial forest developments.

MAJOR MANAGEMENT PROBLEMS FOR CROP PRODUCTION ON PEAT

The successful utilizaticn of peatlands as organic soils for crop pre-
duction depends upon a consideration of several important factors. The most

important of these factors are as follows:
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Possibilities of land acquisition.

Peat lands in this area not considered commercial horticultural
peat may either be purchased from counties, the State of Minnesota
or possibly from private owners. Leasing arrangements are also
possible for certain lands held by the county or state.

Suitability of land for clearfng and development.

Within large peatland areas there are many relatively treeless
sites with only Tow shrubs, sedges, grasses and reeds. These sites
would be very easy to clear and prepare for cropping. Other sites
with a thick growth of tamarack, spruce or cedar are less desirable
for development because of the high cost of clearing and stump and

root removal.

.  Feasibility of drainage.

For a successful crop production an adequate drainage system is a
necessity. Areas to be developed should be suitable for construct-
ing the necessary ditches, outlets and other structures to alleviate
flooding as a management problem in crop production.

Suitability of crops.

The choice of crops suited to the soils, climate, Tabor situation
and the various economic consideratfons of the area must be care-
fully considered before any agricultural enterprise is proposed.
Processing, transportation and marketing of a particular commodity
must be carefully explored before deciding on the type of types of

crops to be grown.

Farming organic soils is a highly specialized enterprise which

requires different technology than regular farming on mineral soils.
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5. Suitability of the soil.
In choosing organic soils for crop production the developer should
carefully evaluate the following properties:
a. The pH of the surface soil.
b. Depth of the soil.
c. Volume weight of the soil.
d. Decomposition of the surface soil.
e. Character of the underlying mineral material if less than
five feet thick.
The major management problems associated with crop production on organic
soils include drainage, water-level control, prevention of shrinkage, frost

control and fertility.

DRAINAGE SYSTEM

The type ot drainage system best suited to the conditions in most peat-
lands is a combination ditch system. The system should be designed to ac-
comodate runoff from the surrounding large watershed and alsoc to alleviate
flooding in the cropped area. Such a system would consist of relatively
wide and deep ditches (approximately 8 feet in depth and 10 feet in width)
around the perimeter of the cultivated area in order to isolate this area
from the adjacent undrained bog. Smaller lateral ditches spaced no more
than 200 feet apart and approximately two feet in width and six feet in depth

are recommended for cropland areas.

WATER-LEVEL CONTROL

For some shallow-rooted vegetable crops, sod crops and others, it is
desirable to mainatin the water table level to within 18 inches of the sur-

face. This can be done by properly spaced water-level control structures
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along the lateral ditches. These structures help prevent drying out of the
soil within the rooting zone of shallow-rooted plants durina periods of ex-
cessively dry weather. They also reduce soil losses due to shrinkage and

to excessive microbal decomposition.

SHRINKAGE OF SOIL

Shrinkage or subsidence of organic soils occurs when these soils dry
excessively. Wind erosion, oxidation and compaction by farm implements
may also lead to loss of soil or to lowering of the surface elevation. This
problem may be prevented or at least minimized by a good water level control

system.

FROST CONTROL

Summer frosts occcur more frequently on organic soils than on adjacent
higher-1ying mineral soils. The reasons for this are due to cold air set-

tling in the lower-lying peat areas and to poor heat conduction by oraganic

1

soils.

In N. Minnesota peatlands frost may occur any month during the summer
although the average frost-free season is long enough for most cool-season
crops. To reduce the possibilities of frost damage to cr