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CROPLAND MANAGEMBRT · PLAN 

I. m.atorie&l. Backsrotmd ot the Retye 

A. Area Hiatoq Hiatarical.l¥, the lADcla ot Sherburne 

cc.nty a'bowuSed vi th aaq tOl'lta ot wild s-e aueh aa elk, 

sro\lae, deer and 'bear. Ducka &D4 peH &D4 their brooda 

dotted the ID&rahea Vblc:h helcl Wild. ri~, pcmdveeda and other 

aquatic pl&nta. 'lbe S\. Pr&neil B1wr and ita auoeiated 

bottaDl.anda pla,.4 hoet to large popul.atloa.a ot migrating 

birda durlDS the apriq and ·tall.. With the arrival ot the 

vh1 te aettlera, the toreata were loged ott, the ao4 vu 

broken &D4 aeeded to cropa. A8 the demand tor tarml.aD4 

sr•• With the increaaed population, the river baaina became 

lace4 with drainage ditches While marahea ana •&don were 

tumed black 'b7 the pl011. oaq deep lakea and river chaDMla 

remained to hold •ter tor mtsratcrt •tertovl. 

:a. Land uae H1at917 All but tht northwat corDer ot the 

refuat liea w1 thin the Anoka Sand Plain. ft4t zs..erau-t1no

Iaaati-Paat Soil Aaaocta~ion, llnr)¥ level to undul.atiq, acid, 

Vinclbl<Ml, auq and rock;r~ makes up this area. The avtace 

toposra~ vaa created durtq tho retreat ot the araatab\11'8 

aub-lobe ot the W1acona1n ice aheet acme 25,000 ~· aco. 

-
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f.l'bie eub•lO'be, intruding trQD the south, blocked DOl'll&l 

acrreaen.t ot water dCJMD the M1~ai1atppi· RS.wr Valley and 

41verted 1 t northward tor a period ot time. The water· nov
iDa a:roun4 the front edp ot the ice ae 1 t t'etl'Mttd, depoai ted 

the exteuaive areu ot tine a&lld that pDU'&llJ' blaDk•t• the 

a:rea. veaetaticxa ••tab118h4td itselt on the~~· 

rather aloW~ and dUl'ins thia 1nterae41ate period there vu 

some movement ot the •urtace aaDcl br v1n4 aetioo. Tbia "aanct 

dune" ettect ia particulAr~ noticeable in the acutbem 

partioo ot the retgge. 

c. Rety! Biatog IDS.ttaltntereat to natore the St. 

Francia River bottonlaad areas aa a Wildlife area,.. dtapla,ed 

aa tar baek aa the lat• 1930' a b:r local aport .en' a clube and 

w11cU.1te c~ticn· sroupa. In 1961, tbe Mi~mtsota Con.aerva

tiOD ~ftt referred tht project to the ttab &lld Wildlife 

semce - Bureau ot Sport flaherle• aDd WU411te t~ conaideratiCft. 

Beettue ot ita auitabiU~ to:r waterfowl. developaent, ideal 

loeatica tor LDprond •tertowl diatrlbutiOD, aa4 l'JI"Ox11d.t7 to 

a Mtropol.i taD area. the &1'4t& wu 111Ht4iatel,7 ptopo~e4 aa a 

NatiOD&l W114Ute Retqe. 

Purcha .. ot th1a area Vbich 11ee 1n. DOI"thUD Sberbume 

CO\Ult)f, MiDDeaota, aa apprond oc Mq 18, 196' bl' tb.e 

Miar&toiT Bird couervatiotl Com1aaion With lepeUt1oc 

tncl\lC11za& the Mi&ntorJ' BircJ !reav Act; ttae M1&r&tCir7 Btrcl 
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Conservation Act and the Migratory Bird Hunting Stamp Act 

authorizing its establishment. The first land acquisition 

occurred on October l, 1965. Total acquisition was to includ~ 

30,500 acre• within the approved refuge boundary. By the end 

of 1969, 22,569 acres had been acquired, and by June ~0, 1975 

29,457 acres had been purchaaed. 

D. Farm Program Background The old policies of merely 

setting lands aside on refuge~ for wildlife utilization have 

gone. Modern management techniques now being applied to 

refuge lands are aimed at producing and maintaining optimized 

numbers of indi vidua 1 wild life spec tea from each acre of land. 

It 18 t-lithin this realm of intensive wildlife management that 

the refuse cooperative farming program fulfills a moat important 

rertuirement. The program provideo food for year-around animal 

maintenance, and the re1ponse of the wildlife resource will be 

in direct ratio to the amount of food and water available. 

Through the years, the soils have been uaed, misused, and 

u1ed again, consequently, many areas show the effects of ma.n' s 

effort• to exploit the land. A close look at the soils and 

one can determine that the most advanced farming techniques 

will be re,1uired to reach the high level of wUdlf.fe management 

re11uf.red on this refuge. 
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II. Para !rOF• ~cr, Be!y! Ob,1ect1wa, an4 Adll1n1atrat1ve 
Cca:t:rol · 

A. Pilh &n4 W1ldl1te Ben!;ce Pol1CJ Each braftch ot the 

ia the !aterelt ot the pd)Uc u a Whole thoee ptblic liMlcta 

-.4v ita .1ur1a41ction. ID the ut111•t1ca ot tb•M ~. 

the public U. th* right to expect tbat ao11 &Dct water aacl the 

ft•ource• tb.ereot, 1nclw11q tlllbv, lliaerell, 'W114Ut. aDd 

ncreattcul. •lan• abaU be aateauarte4 ucs •naatd ,1ucU

cioua]¥ tor thia au4 tutu:re ,_...t1oa. 

ll'ilh M4 Wildlife service po11er requlrea that asricul• 

tural 1aD4a be croppect to tbe hU utellt ot their. capabilltie• 

ccnaiatent V!.th the mat~• ot aa ~ol.OSS.-.1 bi.1ADce between 

cropl.aDda, srualanda ·and tiQH', M4 tbe too4 M4 b&'bi tat 

reqQS.nant• ot VU4Ute apecl•• tor Which tbe retup 1a 

--..a. 
Tile Fieh aDd WildU~ sei'Yice bat an o'bllptioa to :re4W!e 

the potential tor ctepndt.ticmt 1n tbe re1QI loc•lttJ. !td.a 

caa 'be etteottve~ an4 p:racticalb" accca»lialle4 tbroqh tile 

P!'04uct1oo ot tarm Cl"'PP· Ia a4cU.t1CD the ••s•a.t ot 

n1'\1p tood :reaourcea eu be ettectiwl.l' appUe4 to the 

.....-.tor ld.gr&t017 b1r4 tlisbt sattema, ,.a.rticuJ.ar~ 

C8M4a ...... 

PoUq 41ctat.a tbat teedias ot harn.e.4 sratn ¥111 DOt 

be PNCt1ee4 oo Mf\aaea. cr CI'Ol'l aanipalate4 ia 8ll7 ~~ADMr 
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vb1ch ta incooaiatent 'With ~ agrieultttral pnctieea 

t.ediate~ preeeclt.q or cturiag the hwlt1118 •uoaa tor 

atsrator)' •tertOWl, except to help control &tpre4&tiou, 

bll114 up ar eatabliah aoo•• tlocu, an4 to aol'" other 

IJIICi&l wtertowl manqellellt probleu. 

All tarm1Dg operatiant• b7 retup pe:raOIIDtl and 
. . 

cooperator• alib, Will be carr1e4 out b7 ut1Us1Dg tbe 

NCOID1M4 aocJel'il u4 widt~ acteepted .011 <:Ol'lluvattca 

tecJmtq•• aftilable tor· each pl.rticular aou. t.Jpe belq 

h....--4. 
ae.~7~:;,i~ · 

Tbe P .w.s. oceaai 1\aa a aora1 obUption to 

toner OWDe%'1 tor coopere.tiw farming, aa tn the c~ 

HftraDC.. AnOther 1101"&1 obUption that the aenice haa 

la to the l.u4. tt the cal)Ablli t7 C!laaatticatiem clAarl.7 

ean that certain landa · aboula be reaOYed :traD asncut-

-tval or ecODCIDic uea, tM ~*nice wtU do ao. 

.5. 

B. Re~ PoUcr i'be retup •haal.d vtev the poUq 

ca ta.nd.DS not •• an objective but a.a a aee1 tor achintac 

aQ objective• related to a v14e varS.et7 ot retup pro

cram• and aceCIIJ]J.ablleDtl • 

Po11clea eatabllabe4 for tbe refuge vUl s.saearporate 

thote ot the Pi~ a'D4 W114Ut. Senice au4 taelaad.e 8441-

tS.Cil&l. gu14e11nea apec!tic to the atatioo. 

-
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- Refuge farming policiea muat be canaiatent with the 
~ . 

I 
baaic policies on land uae and management in that principles 

governing the refuge farming program remain ttrm, but the 

farming operation• must be flexible enough to conform to or 

be compatible with national crop production needs resultiDg 

fr<D time ot toocl acarcity, tood abundance, or natioD&l 

emergency. 

Cooperative termiras or share croppiDg will be encouraged 

tor several reasons. It is tmeconomical. to attempt to meet 

requirements tor food and wildlife by strict]¥ a Government 

terming operation. It is a suitable method ot aupplementing 

basic retuge production. It can keep farmlands under control 

until they can be retired, and can contribute to the local 

welta:re and econQID7. Farmiag by retuge perscmnel 111&7 be 

neceaaary to aupplement co-op t$rming where great inccavenience 

to the cooperator 111&7 be present.. F8l'llling will be confined 

'entire~ to the lands that meet the c_apabiU ty requirement• 

unleaa the tarmi~ ot poor-quality lands ia juatitie4. 

Cooperators Vlll be rtqliired to toUow eatabUahed and 

approved rotations, and refuge manager• wiU be reaponsible 

tor coordiaatiag the sharecropping program to inaure that 

the kin6 anct amount ot too4 needed tor refUge uae will be 

produced. 
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cash farming is not normally an acceptable ~ract~ e~ an~ 

should be •voided, unless juat1fie~ by the refuge manag~r. 

The farming Drogram of the etatton should be ~lannerl to 

meet overa 11 needs without creat'lng excessive eur{lluses and 

waate. 

•rhe refuge farming tll'ogram should normally be geared to 

Qroduce crops which in the main do not re1utre manipulation to 

make them avatlable. 

The harvest of the refu~e'e share of nrains should be 

held to a minimum, consistent with needs for tra!)ping and feed 

for cafltive flocks. 

C . •tefuge Ob jec t1 vee The Fish and Wildlife Service has 

a stated objective of managing the refuge for the production 

of t-Iaterfcn-11 and substantial numbers of ducks and geese during 

the peak migration periods. Suatatn~ng a harvestable deer 

hord and population of upland game bir~s are also considered 

as part of the mana~cment objectfves. 

3.t"'fuge objectives more speciHca lly state that the refuge 

will host a ~eak fall migration of 25,000 geese and 80,000 

ducks. To fulfill these objectives it will b~ aecessary to 

select t..h-- bettor croplancls anc3 use thE" hest so~ 1 anc 

moisture eons(•rvati.on tcchnit:ues. tHth the corn?trH.on of 

the !)ro"loScr~ ''00 l sys tern on the r~"'fugc. 8"l?ro:·i mate ty 2 000 

acr~s of cro!'lSO'' t~i 11 be required .to meet the ob 1ectf ves. 

'?r:-1enty-ff vc thouaa~JI gt'eoe a lone fred!ng on corn ~·JH 1 
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ccc1ume better than 1600 bulhela ot corn in a ainale wet. It 

1a Bot just •nough to provide babi tat an4 protects. em.. but the 

ret\lp IIUt prande to~- aa the UDk that binds the 171tem 

to &etber. 

AnOther impol"tant objectlft ot the tum proaram ia to 

prcwide a b&aia tor a1te preparation te1r the retllge•a native 

tiCD and reaq the field t~ the introduction ot aatiw· sru•••· 
The nat1 ve sraa• propoam and the tum Pl'OSNm are ecepat

able 1 :i:nce both provide ntltiDS c~r and sreea brOVA at 

certain time ot the Ju.r t~ aU tOI'IDI ot Vllc!lite. 

AA objective tor the ta:rm prosram Will be to ba'fe the 

ta.rm tieldl Arve as • demonstration area ot good lo11 

ate'W'8Z'4ahip to the YS.eitiDg public. 

Tb.e retuge tand.ng prosram ie to tultiU "t · another 

objective, and that 11 to contribute to the local ecQDOIIJ' 

tbl'ougb a program ot cooperative tarming. 'l'he refUge periOIUMtl 
; 

will do 11 ttle ta:nrd.ng except to provide eae soo•• brovae near 

the aoo•• observation vea and breec11JIS peu. 

Idlenela of 1cae ot the open t1elda on the retup lenda 

1taelt to eucroacbment tr011 WS.Uov• 8114 upen. The tarm pro

araa 11 uaetul 1n retainiq these tiel" open and ccmtrolUna 

bruh encroachment. 

OftraU,_ the retap tarmi.DS program Yill aerve mazQ" ueed1 

and 1D.deed. be a uatul. tool 111 11d1ng to ~~eet the IDUlt1ple 

objective• ot the retup. 
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Tables 6 and 7 U.st the monthly and annual maximum and 

minimum temperatures, respectively, recor ·:ed ~~uring each 

year of the ll year period. 

Table 8 presents the nine year record of first· antJ last 

frost, anti the number of frost•frce days each year from 1967• 

1975. The annual mean date of the last frost rccor,~ed each 

spri.ng over the nine year pe~t.od t11as May 21 and the mean date 

of the first frost in the fall during this period was 

Se{)tcmber 17. The tota 1 number of frost•free t:ays in the 9 

ycar•period ranged from a maximum of 156 days in 1968 to a 

minimum of only 98 days in 1974. The mean number of frost· 

free (l.ays from 1967-1975 tl789 127 •iays, or roughly, 18 weeks. 
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111. Climate of Area 

A. Genera 1 The refuge t.s located in the north central 

portion of Sh~rbuaae County. Minnesota, at a latitucle of 45°_ 

28' N and a longitute of 93° 45' W. This area is subject to the 

usual range of storms ccmnon to the Upper l!ississf.ppi valley. 

Thn ·erstorms, ball anrl torna~~oes prevail tn the summer ancl fee 

storms and blizzards in the winter. The averase annual snowfall 

based on 11 years of recor.~s.(1965·1975) is ~~7.36 inches. Annual 

snowfa 11 extremes rccor-Je1 during the 11 year pcrf.o ' range<~ from 

a UlllKimum of 69.2 inches 'urlng 1969 to a mintmum of 20.6 tnches 

in 197.3. 

The mean monthly.ancl annual precipitation an~ extremes from 

1965•1975 is shown in Table 1. The mean annual precipitation 

received durin3 this 11 year perioU was 26.84 taches with the 

extreme• ranging from a 1~~ of 22.85 inches in 1967 to a high of 

42.58 inches in 1965. 

Tables 2 and 3 represent the total monthly anu annual inches 

of precipitation and snow, respectively, re.ceived from 1965•197.5. 

The mean monthly and annual temperatures an~ cstremes from 

1965·1975 is shown in Table 4. The mean annual temperatures 

over the 11 year period was ~1.7° with the extremes ranging 

from a low of ·38° in 1972 to a high of 98° in 1966. The 

avernge monthly and annual maximum &n·' minimum temperature 

from lq65·1975 is shown in Table 5. 
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Table 1 Mean Montbl3' and Annual Precl!1tat1on and Extreme 
at Sherburne Nat1Cj&l Wlldll Reiji! 19§5 • 127' 

Mean Incheli ot Extremes 
Month Prec1p1tat:loa.* LOW Year Hl!B Year 
Juaaey 0.76 o.01 1974 3. 1967 

Febl'UU7 0.78 0.34 19'73 2.24 1911. 

March 1.33 0.22 1967 4.36 1965 

April 2.30 l.o6 1967 4.52 1968 

t-iq 3.60 1.49 1967 1.10 1965 

JUDe 4.64 2.31 1969 7.83 1967 

Jul3 3.23 1.54 1915 U.93 1912 

August 3.89 1.99 19'14 5.73 1915 

September 2.65 0.69 1967 8~46 1968 

~tober 1.69 1.07 1967 6.79. 1971 

NOYellber 1.12 o.os 1967 3.36 1970 

December o.~ 0.14 . 1975 2.46 1968 
Almual. 26.84 22.85 1967 42.58 1965 

* Data taken trcm the St. Cloud Weather Staticm and 
baaed on 20 Je&r average moa.tbl.7 prec1p1tat1oo. 
AU other data on Tables l-8 were collected f?cm 
daily weather obnrvatlou at the Ottlcial Weather 
Stat!OD locate4 at the Gorclon Wold residence • one 
mile north ot the refuge ohop. 
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Table 2 

Yeara. 19-· . . 

Table 3 

M~th 
J ... • Ftb. 16.0 
Mar. .. ,.o 
A~. 4.0 -Mil' • - .. ... - - - -_,... - • ... - - - ... .. - -lsal. ... ... ... ... - - .. - -
AQC. - - ... ... - - - - - - • 
StP• • .. - ... .. .. • .. -oct. .. - - 4.0 0.4 0.5 - - • .. 
wo.. ,.o 7.0 - S.7 4.4 9.6 8.9 0.4 1.6 3.0 13102 
Dec. 2.0 u.o • 25.4 25.0 2., 6.6 1 ... 0 8.9 6.5 2.0 AiiiMi1. 
tot. 61.1 30.5 45.6 4lt .. 1 69.2 26.7 62.6 45.2 20.6 4o.5 68.8 
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Table 4 Meaa M~ M4 Annual matures qct Extreaes 
at She llat1@; wil;e R!ljj! 199$ ... J91' 

Mei.D 
Temperature Extreme a 

Moath Der.:-•· * L~ Ye;l m;t tm Je.J.»J1&"17 .9 - 6 l9 

Februt.r7 13-3 ·30 1912 50 1966 

MU'Ch 25-9 -23 1965 8o 1968 

Apr>11 42.9 -1 1915 88 1968 

Mq 55.0 16 1967 95 1969 
.nme 64.8 32 1969 96 1968 

~ 1().2 37 1969 98 1966 

AQ8\llt .68.4 34 1967 96 1911 

septeabel" 57.8 18 19'74 90 1911 

October .. 7.6 6 1966 85 1967 

NOftllber 30.0 ·10 1966 71 1975. 
I 

Deeaber 15.8 ·2Z 196! Ita 12§.2 

Almal. .. 1.1 -38 19'12 98 1966 

* Data tlbD traa the st. Cloud weather stattoa aD4 
baaed OD 20 Jhr awreae •ODth17 tnpeatvea. 
AU other data oa T&'blea 1-8 wre ooU•te4 A-oa 
da11~ weather Qblenat1oaa at the otttctal Weather 1 

statioa located at the Gcrdoa Wold reaidence • ou 
Idle aorth ot the retuge ahop. 

' i 
i 
I 
\ 
I 
I 
\ 

\ 
I . 
I 

.. 
'·• '· 
' '• 

·' ., 
·'t.. 
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Table 5 Aftn~ MaxiJmlll and Mia11t111 Tell~\U'ttl 
at Sh!rlnlrne Nat1oaal :W1ldj1te ~ :\9§5·191' 

. A••rase !!atmum Aftrage MinllnMI 
MCitth TemJ!3ature .!tUN 
Jt:IJJJAr7 8.3 - ... 
Fe'bruel7 43.1 -24.4 

March 55·1. ... 8.9 

ApJ:-11 73.1 12.6 

Mq 85.1 2?.0 

JUDe 89·9 39·'7 

~ 9].1 43.8 

Aupat 92.9 40.5 

September Sta..l 28.1 

october 80.5 1?.0 

Nov.'ber . 6o.7 1.0 

lealllber . 42.2 -16.4 

Annual 69.8 10.8 

~) 
r 
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Table 6 Month:!l &n4 Annual Maximum Temm;turea on 
§herburne Natton&i Wi dlite Re t?§;-!915 

g5 I 66 g7 
Yeara 19: .. 

*74 'f5 Month 68 li9 70 'i1 72 73 
Jan. 38 36 4G liii 33 35 34 37 50 li2 34 
Feb. 44 50 42 43 40 43 48 41 44 43 36 
MOl'. 38 67 74 80 47 45 50 50 6o 49 46 
Apr. 60 67 69 88 .,.. 85 -p. 18 69 80 60 
Mq 81 89 82 81 95 89 '19 89 8o 81 90 
JQn. 90 92 85 96 84 92 90 90 93 87 90 
Jul. 93 98 91 90 94 95 89 90 90 97 91 
Auc. 96 90 91 92 93 93 96 93 95 90 93 
Sep. 8o86 82 83 at. 89 90 82 85 811. 8o 
o~t. 79 84 85 84 8lt 83 80 73 75 T7 61 
Nov. 69 51 6o 61 67 54 57 56 62 60 71 
Dec. 42 40 45 41 48 46 36 41 42 42 41 

Annual 96 ~ .21 96 95 ?' 96 ~ 95 97 91 

Month -~: _ft .tt 
Yearal~· _g _; _; -~ -H Jan. _; ~-~ 

Feb. -30 -22 ·29 -22 ·22 -28 ·29 -30 •10 -19 ·27 
Mar. -23 0 -18 ·7 -9 ·1 ·12 ·18 19 -15 -1.4 
A"P• 22 18 ' 14 22 0 10 14 17 17 -1 
Mq ~ 20 16 27 30 28 30 30 28 24 30 
Jun. 45 42 41 40 32 . 41 43 35 42 37 ~ Jul. 48 ItS 39 41 37 45 lt4 4o 46 46 
Aua. 37 43 34 38 46 41 38 43 ~ 37 40 
SeJ. 25 28 30 35 32 29 28 25 29 18 30 
oct. 22 6 12 26 16 13 24 9 25 14 20 
Hew. 2 -10 -l. 10 ·3 .. , 2 7 8 ' .... 
Dec. -8 -15. -27 -24 -6 • -12 -14 ·25, -25 

_, .;.19 

Annual .. 3lt -32 -34 -28 •24 -36 -29 -38 -28 -33 ·27 
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Table 8 ru.ne Year Record ot Pirat ancJ Laet Froat and * 

the Nllllber or Fl'oat-tree Dn Each Year at 
Sberburae Na~iori!l Wildli~~ef#ii 1961-19!5 

15. 

Year Lut FrOit J'irat Pro•t Froat-floee DIP 

1967 Mq21 8eptnb4ar 25 126 

1968 M&75 October 4 156 
1969 June 13 september 24 102 

1970 May 2 Septaaber 21 147 

19'71 M~ 19 Septem~r 1.6 119 

1972 Mq3 septnber22 141 

1913 Mq17 S'Pteber 20 125 

1974 Me¥25 September 1 98 
19'15 MQ' 2 september 13 133 

Mean Mq21 September 17 

* 32° or lCJWV 

'' 

I 
''. 

~ \ 
' \ 
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IV. Farm Lan1~ Data 

A. r.eneral 

Tabl~ 9 neneral :r:nventory of Lani.is 

Land Class1ftcat1on Acres * 
Wet land Types (Tota 1) 

Type II (Fresh meadows) 
Type III (Shallow fresh marshes) 
Type IV (Deep fresh marshes) 
Type V (Open fresh uater) 
Type VI (Shrub swamps) 
Type VII CWooded s~amps) 
Other t~etlands (Rf.vers 61 streams) 

Upland Types (Total) 
Croplands (Total) (1975) 

Non-irrigated-green browse annual 
Non•irrlgatcd•grcen browse perennial 
Non-irrtgated•hot foods 

Grass lands (Tota 1) 
Native grasslands 
Native grass lande-restorc't 
eras eland s- intro~l.ueed 
Dense Nesting Cover 

Forestlands (Total) 
Commercial forests 
Non-commercial forests 

Brushlan.-:s ('l'otal) 

Other Land Types (Total) 
Adminiatrativc(blug. sites, roa~~s, etc.) 

Total Refuge Acreage 

* Acreage figures taken from FY 1975 ':Lan<i Type 
Inventory Report." 

** variable figure: changes with yearly crop 
rotation. 

10.462 
1,926 
1,876 

564 
255 

4,798 
535 
508 

20.018 
113!~2 ** 

** 
** 
** 

71693 
s 

842 
6,231 

615 

10.279 
10.229 

50 

201 -
523 
523 

30,500 
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B. ~eneral Soil Description on Refuge The Sherburne 

Refuge does not have good soils with which to work T n the 

future, the use of some of these Lands will change gradually 

as the refuge realizes development. Generally, it will be 

the refuge po 1 icy to farm only the better classes of soi 1 in 

so far as this is possible. This means that Class II, Ill, 

and TV soils will be the ones which wi 11 be mainly involved 

Ln til<:-' farming program. There should be no Class VT or Vlll 

soils farmed. If for some reason Class Vl or VIII soils are farmed, 

they must be done so under a strict soil conservation orogram, Some 

of the fields in Classes III and IV will be eliminated from far~-

ing consideration due to inundation by water or conversion to 

native grasses or dense nesting cover, 

The soils are generally low in fert= lity, sandy, droughty and 

sometimes rockv. Lime requirements are high and only those 

farmers following the best conservati.on techniques would be able 

to make a full time living from the land, 

Approximately 9,000 acres of land fall into the categories of 

cropland, former cropland, or grassland (reverting farmland). Of 

this total, about 420 acres are Class II soils. Mora Loam, Chetek 

Sanclv Loam, and Hilaca Fine Sandy Loam make up almost all of the 

Class II soils. Mora and Milaca are characterized by being deep, 

li~ht colored and well drained sandy loam, Chetek is shallow, 

light colored, sandy loam and is excessively drained, Mora loam 

l1as higher ferti.lity and moisture holding capaci.ty and is better 

StilLed to all kinds of farming than Milaca and Ch~tek tyoes All 
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are moderately acid (pH 5.6-6.0), and have stones throughout 

the aoil profile. The Mora Loam type is found almost entq_rely 

on the Vlste-W!cktor-Anderson tracts of the northwest portion 

of the refuge. The Chetek type L1 found almost entirely on 

the Sunnyview-Andcrson tracts of the north~st corner of the 

refuge. Only small ar.reages of the Milaca type are found on 

the refuge, mainly scattered about the northeast and northwest 

areas in the same location as the ~fora and Chetek types. 

Two-hundred and eighty acres fall into the Class III soils 

category. Braham Loamy Fine Sand and Scandia Sandy Loam make 

up the two moat common soil types within this ctass. Both aolls 

arc light colored, excessively drained and moderately acid (pH 

5,6•6.0). Fertility and moisture holding capacity are low in 

both types, but Scandia tends to be a shallow soil whereas Braham 

is a deeper soil. A major problem with both ia that they are 

susceptible to erosion and drought. Almost all of the class III 

solla are to be found in the northwest corner of the refuge in 

association with the Class II soils of the Wlnkleman•Viste

Wicktor•Anderson tracts. 

Over 7200 acres of land is ~laced in the Class IV soil 

category. About 901 of the soU is typed as Ziamerman Loamy 

Fine sand. Isanti Loamy Ff.ne sand and Lino Loamy Fine sand Mke 

up the remainder of the Class IV soils on the refuge. Zimmerman 

aotl• are characterized by being very deep, lisht colored, 

excessively drained, moderately acid (pH 5.6-6.0), loa~ fine 

sand with low fertility and low moisture holding capacity. It 
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is usually susceptible to drought and wind erosion. It is by 

fa,r the ll08t prominent land ·Utilized in the farming program 

and 18 found throughout the refuge. The Lino and Isanti types 

are also very deep soils, but are darker thantthe Zimmerman 

type. These two types are moderately acid with low fertility 

and usually require draiaage to be ueeful for crop production. 

Only in dry years can they be farmed. At other times their 

close proximity to the sub-aurfaee water table IDikee them 

marginal for cropping. Lino and Isanti types are distributed 

mainly throughout the northwest tilnd north central regions of 

the refuge, and are intermingled with the more dominant 

Z illlllerman sol 1 type. 

There are no C tass V or VII sol ls on the refuge •. 

The class VI and VIII soils make up the remainder of the 

9,000 acres of the farmland. Nearly 700 acres of the class VI 

soils represented by the Zimmerman Loamy Fine sand with 200 

acres representing the Zl~~~~erman Fine Saud type. Both these 

soils are simU.ar to the Class IV soils of the same name. The 

major difference belog a such steeper slope with a greater 

probability of erosion. This laod lJ scattered lightly through• 

out the western and north central parts of the refuge and is 

meet prominent in the middle east and southeastern portions, 

usually along the larger lakes such as Rice Lake and take 

Joeephlne and the river itself. None of this land 11 farmed. 

--
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Class VIII soils represent about 200 acres of the old 

farmland. Again this soil is typed as either Zimmerman Fine 

Sand or Zimmerman Loamy Fine Sand and differs from the Class IV 

and Class VI soils by having a greater degree of slope and 

more susceptibility to erosion. Except for one or two small 

areas in the mid-refuge area, the Class VIII soils are nearly 

all in the eastern and boot•heel areas of the refuge. None of 

this land is farmed. 

More detailed information concerning refuge soil types and 

classes can be found in copies of the refuge soil maps, the "SoU 

Survey of Sherburne County, Minnesota" u.s. Dept. of Agric., SCS 

1968 and the single sheet "SoU Survey Interpretations" U.S. Dept. 

of Agric., SCS. All are available for inspection at refuge 

headquarters. 
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V. Farm Program Description 

A. Scope of Farm P~ogram It bas been previously stated 

that the refuge will be farming appro~imately 2,000 acres 

following the pool development outlined in the Master Plan. 

Current farming practices.utilize nearly 1,300 acres. All 

farming, except small select areas near the refuge maintenance 

shop will be farmed under cooperative agreement. 

B. Crop Types, Rotation and Amounts Refuge'obiectivea 

indicate peak t-laterfowl populations of 25,000 geese and 80,000 

ducks. The objectives also indicate that maintenance of harvest

able populations of deer and other resident small game species 

is needed. Food production and habitat manipulation, therefore, 

are key 1 tems. 

Currently there are no permanent farming tracts designated 

on the refuge, and only a few of the farmed tracts have all 

fields in a continuous rotation. Permanent designation of farm 

tracts will follow pool.development. When the proposed 9,000 

acres of land is flooded, defining which remaining fields should 

be planted to DNC, native grass or crops will be simplified. A 

proper balance of all three will be the most desireable and 

beneficial to habitat and wildlife. 

1. Crop type 

~. up to this time, has been considered the chief source of 

"hot" food. There is no question as to the value of corn as a 

wildlife food or as a cooperator crop. However, the fact remains 

that the refuge is a marginal corn production area because of 



soil and climatic conditions. It is estimated that in the 

near future the refuge share of 1600 acres of corn, or 

approximately 400 acres, with an average yield of 40 bu./ 

acre will be required to meet the demand of wildlife 

populations. The current refuge share of corn is near 

150 acres. 

Many years may be required to reach the estimated 
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acreage needed for corn. Currently corn cropping is used 

not only for food for wildlife, but a variety of other land 

use needs. Through these secondary uses of corn production, 

total acreage of corn is not as high as in some previous 

years. 

Major uses of corn farming; besides food for wildlife, 

are land preparation for the DNC and N.G. programs, brush 

enctoachment control, and breaking of new lands to establish 

areas for rotational cropping. 

Corn is essential to the native grassland reestablishment 

program. Soil preparation for corn requires the use of select 

herbicides, such as Atrazine, to reduce weed competition. 

Native grass following corn altows competition•free growth of 

the seedling plant during one of its moat critical pe~iods. 

Fall Rye plays an important part in the refuge farming 

program •. Green browse is an essential part of the diet of geese, 

and as such needs to be •vailable both in aprlng and fall. Rye 

la winter hardy and thus survives the harsh Minnesota ~inters 

to provide green browse in late winter and early spring as a 

food supplement for deer. 
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Planted in the early fall, rye takes advantage of fall 

and winter precipitation. If normal rainfalls are received in the 

spring, it thrive& to become acceptably profitable for the 

cooperator. 

Some advantages_of rye to the refuge are that when farmed 

along with other crops in a rotation lt provides an alternate 

pattern of high and low crops, has a dense vegetative soil 

covering, returns ntrients to the soil.when straw ls plowed 

under or when.the green rye is used as green manure. The grain 

is valued. by ducks when dry standing rye is shattered with a 

chopper and allowed to lay in the fields. 

Presently approximately 220 acres are being put into rye. 

Needs for expansion or cutback in this crop will be evaluated 

when pool development becomes a reality. 

Clover/oats - Clover has replaced alfalfa on the refuge as 

the legume most readily suitable to refuge lands. Beale soil 

fertility is low on most farm fields and red clover lends itself 

to these lands better than sweet clover, which requires lime, 

potash and good fertilization. 

Besides its general adaptability to refuge lands, red 

clover replaces nitrogen, adds needed organic matter, increases 

soil stability, prevents soil erosion on the farm fields. 

It also provides green browse in late summer, and provides 

nesting cover in spring. 
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It is understood that the cooperator would like to realize 

some cash grain .tncome from every acre of r;efuge land each year. 

This may not always be possible. The soil fertility may not 

t#ithetand the double cropping, and summer droughtiness makes 

it difficult to grcx-1 even one c·rop successfully. Yet, it is 

shown that the cooperator loses cash benefits t-Ilth the clover 

in the rotation. One way to regain some of the cash loss is 

to allow catch or cover crops such as oats to be seeded with 

the clover. Cover crops should be all~Jed only on Class II, 

lilt and IV soils. 

More indirect benefits of the clover are obtained to 

benefit the cooperator when the crop is utilized as hay or 

taken aa seed and the crop residue returned to the soil as 

green manure. 

Others - Buckwheat. sunflowers, wheat and vetch are some 

crops that need investigation as to feasibility and compati• 

billty with refuge programs. These have been suggested by 

cooperators and warrant some study. 

2. Rotation 

Crop rotations will be used on all lands fatmed on the refuge. 

Row crops will be alternated with small grains and claver (or 

other suitable legume) on a proposed 4 or 5 year rotation plan. 

A typical rotation would be corn•corn•clover•(clover second year 

if deatred)-rye. 

Cooperators who are presently under a cropping plan other 

tban the above will be-gradually converted to a complete 
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rotation. Special consideration will be given to those. 

cooperators who are farming only as a result of the N.G. or 

DNC management plana. This refers to cooperators who are 

being utilized to control quack or other weeds, for conversion 

of that particular unit to N.G. or cover ln the near future, 

usually not more than 2 years in one field. 

3. Amounts 

See Appendix I 2 and I 2a for past acreage amounts. 

C. Previous Successes and Failures Throughout the years 

a number of agricultural trials of different types have been 

attempted on the refuge. Some were successful, others average, 

and some failures. 

An attempt is made here to list SOlie of the trials that 

were made and the results t-Jbich were obtained. This may eliml-

nate "plowing the same ground twice" by future farm program 

managers. tate planting of crops will invariably lead .to 

yield disaster. Summer drought or early frost are climatic 

conditions that will take a toll. 

Sweet clover will not respond without applications of lime. 

Spring pl~~ing followed by sweet clover seeding, then 

plowed again in fall to utilize the sweet clover as green manure 

wUl not work. Even 1t -lime ia applied to give good plant growth 

due to soil composition, the sand fields cannot be plowed a 

second ttme in one year. 

Clover with oats as a· cover crop is acceptable, but on sand 

the cooperator must be careful to avoid overseeding and under 

fertilizing becaUse sufficient water may not be available to 

sustain two crops • 



Atrazine application rates of over 2 lbs/acre are not 

necessary for complete weed control ln corn, especially in 
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the second year of the two year corn rotation. Above 2 lbs/ 

acre tends to allow some residual herbicide carryover into the 

following year's rotation which is clover. Much clover bas 

been killed before it got started from this carryover. 

Applicatioo rates of 2~ lbs/acre are not too high for 

first year corn in fields that are unusually high in quack 

growth. A combination of 1% lbs/acre Atrazinc + 1 to 1% 

lbs. of Lasso usually resolves the carryover problem. 

D. Soil Conse~tion Practices 

1. The recommended crop rotation has been discussed 

under Section V, Part B.· The legume in the rotation will not 

be cut for hay until after July 15. Only one crop can be 

taken from the legume and the choico is hay or seed. All 

plowing will be arranged to sec that no land is allowed to 

fallow all winter. 

2. Strip cropping will be used on all lands farmed on 

the refuge. The desireable ~trip width should be about 10 

rods, or 165 feet. These strips may, under special conditions 

be changed to a maximum of 15 rods or approximately 250 feet 

to accomodate the cooperator and his equipment. The variance 

may be granted also for large fields of 60 acres or more 

where larger strips may be preferable. All fields of 12 

acres or more should be stripped unless the field contour;is 

not conducive to strips. 
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3. Contour farming is not usually undertaken on the 

refuge as most lands requiring contouring would be seeded to 

N.G. or D.N,C. If farming for weed control is necessary, 

contours should be laid out for the cooperator by the farm 

program manager and the project leader. 0 

4. A combination of all three above is acceptable if 

slope, field size, soil and necessity of farming the· area 

desired 

5 Soils are acid and as such generally re~uire 3 or 4 

tons of lime per acre in order to establish most stands of 

legumes except clover. Lime is also important for fertilizer 

utiU.zati.on by the grO".dng plants. Without a limi'ng program, 

the fertilizer program loses considerable value. Lime will be 

applied to all fields that will be seeded directly to D.N.C. regard

less of the length of time that the field had oeen in previous 

rotation. When this soil conservation technique is applied, it 

should be handled completely by the refuge, at no cost to the 

cooperator. 

On fields that are proposed to be in permanent rotation, 

the manager may approve of the cooperator applying lime to his 

farm fields. The refuge share of crops may then be reduced 

accordingly to cover the permittees application. 

If monlei exist at or near the close of the fiscal year, the 

manager may select fields that are proposed as permanent farm 

fields and properly llme them. Records are available to indicate 

past liming history 
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6. Fertiliaer application at the recommended rate is an 

essential part of the farming program. It has been determined 

from previous experience that soU fertility levels vary little 

from area to area around the refuge, thus frequent soil testing 

is not necessary. If any cooperator desires soil testing. to 

check for increases or decreases in available fertility he may 

request tests to be made. The procedure shall consist of the 

cooperator obtaining boxes from refuge headquarters, taking soil 

samples himself as recommended by the Unlv. of Minnesota Extension 

Service and returning full boxes to refuge headquarters for mailing. 

Analysis will be returned to refuge headquarters. Costs of the 

·tests tdll be covered by the refuge. These soU tests should be 

conducted at least once every 5-7 years for each agricultural 

unit on the refuge. 

In the past, farmers have been reluctant to use much 

commercial fertilizer becuase of the investment required. Recently, 

experience has shown that they are applying higher than the 

recommended rates for most fertilizers. All refuge recommendations 

for fertilizer application rates will be follotged by the 

cooperator. 

7. Rock removal of certain fields and/or areas. If rocks 

become a farmlag problem tn any-field being farmed by a cooperator, 

he should take upon hlmself to remove these obstacles. If unusually 

large amounts of rock are to be removed the cooperator may be 

compensated by the refUge ln the form of extra shares of corn to .. 
be harvested. However, no large amount of rock removal will be 

undertaken without prior approval of the refuge manager. 
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E. Selection of Permittees Any individual who wishes 

to farm on refuge lands will be issued an "application for · 

permit" (Farming) form (See Appendix). Upon return of this 

form to the headquarters, it will be filed in the Asst. Mgrs. 

farm fUes along with all other applicants desiring farm land. 

When land becomes available, new permittees will be 

selected from the applications on file. All candidates will 

be selected from the applications on file. All candidates 

will be given~qual opportunity except that preference must 

be granted to former land ~nere, former land users, and 

veterans. careful investigation should be made of the 

applicaots present farming operation, making certain that 

the additional land ~ill not over-extend his labor or equip

ment. Experience has shown that most farmers give first 

consideration to the land they own and second consideration 

to refuge land. Farm land in the local area is at a premium, 

therefore, applications by potential cooperators ts high. 

F. Records 

l. Headquarters • Several records are to be kept for 

all farming units. Primarily a file is to be kept for each 

agricultural unit. The following items are to be found in· 

each unit folder:· 
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a) Ao aertal photograph of the cropland unit. 

b) The current year plat of the cropland unit showing 

the cooperator, crop acreage, and crops to be 

planted in each field of the unit for the current 

year. 

c) Soil test results, if any tests were conducted. 

d) Complete liming history of each farm unit. 

A separate file will also be kept for all cooperative 

farming agreements for each year. Photo copies of completed 

contracts may be made for each cooperator, placed in a three-

ring blader, and used for field work. Field observation of 

actual practlces may easily be documented on the individual 

cooperator sheets and the record conveniently transferred to 

office files. 

Once the cooperator has agreed to the conditions set forth 

in his agreement, he and the designated refuge official sign 

and date the document. The cooperator will receive one copy of 

the agreement, a plat showing the crops, acreage, and fields 

to be farmed, and a copy of the refuge special farming condltl~na. 

one copy of the agreement will be forwarded to the Regional 

Office while one copy of the agreement with appropriate plat 

wUl be filed in that year's cooperative farming agreement 

fUe. 

'' 

'. 'I 
y· 
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2. Cooperator • It should be optional that the cooperator 

be required to keep and report to the refuge accurate records of 

all expenditures and income received from his operations on 

refuge lands. Most farmers utilize this practice of record 

keeping so it should cause no inconvenience. The records thus 

received by the refuge can be utilized in determining if any 

adjustments day be necessary in the ahare determination process. 

These records fhould include all machinery costs, fertilizer 

coste, peet control (lnseettctdes and rodenticide&) costs and 

labor costs, as well as dates, seeding rates and yields, etc. 

Rather than have mandatory reporting by all cooperators, the . 

option may be that certain individual cooperators be selected 

on an alternating basis to keep records of refuge operations 

for one year. After being selected for any one year the 

cooperator t~ould then agree to ,.rovide the requested information. 

Failure to deliver the report would be grounds for suspension 

of the next year 1 s permit. 

G. Terms of the Cooe;rative Farming Agreement 

1. Share determination and computation of refuge share • 

A canvas1 of the local farming co~nity including the SCS Office, 

Elk River; the Univ. of Minn. Agric. Extension Service, St. Paul; 

County Extension Agent, Elk River; t~redbergs Mill, Princeton: 

Princeton co-op, Princeton; and local farmers has shown that the 

baste cash land rental rate is somewhere between $8.00 and $22.00/ 

acre. All agreed that a cash rental rate of $15.00/acre was 
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appropriate for 1977 for Soils of the Z~rman•Isanti•Llno 

type complex. This soil type is predominately a sandy soil 

which is characteristic of Central Sherburne County, more 

eapeclally the. Sherburne NWR. 

a) The basic share division on all crops produced under 

this management plan will be based upon the local 

.cash rental rate of $15.00/acre for comparable crop• 

land in the vicinity of the refuge. 

b) The cooperator wUl 11 pay" what would be the total 

cash rent for all cropland acres farmed under his 

cooperative agreement (at th~ $15.00/acre rate), in 

acres of cropa produced on the refuge for wiidU.fe 

use. The number of acres he must produce for wild

life use will be equal (ln cost of production) to 

what he would pay in eash rent. The number of acres 

of each crop the cooperator must produce for wildlife 

uae on the refuge, to equal what he would pay in cash 

.rent, are to be listed on the cooperative farming 

agreement. 

c) The cost of producing crops on the refuge for wildlife 

use will be based upon the Unlv. of Minn. Agric. Extension 

Services Fact Sheet AE-13, "Custom Rates in Southern 

Minnesota" (Appendix 3) for the current year, and upon 

local coats for seed, fertilizer, peattcldes and other 

farm supplies. (An example of how the cooperator will 

"pay" hls rent in acres of crops produced for wildlife 

use on the refuge is attached as Appendix 4). 
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d) In the event a cooperator requests the refuge to 

assilt with certain field operations the same "rate 

for custom work in southern Minnesota" t-7111 be used 

in determining the cost of the o~ration. This cost 

to the refuge may then be applied to additional acres 

of crops to be received from the cooperators .. share. 

e) Crop divisions, based upon the cooperative farming 

agreement, and all conditions stated therein, must 

be agreed upon in the field by the cooperator and 

the refuge manager or his assistant prior to harvest. 

f) The refuge share of corn t17Ul be left standing in the 

field unless other-wise specified by the refuge aanager. 

Shares will be divided on the basis of the number of 

rows present in each field. Normally, the cooperator 

will harvest his share of rows, alternately leaving 

the refuge a~are, then taking another share for hi~ 

self, etc. For instance, the cooperator should harvest 

12 rowe then leave 4 r~a across the entire field in 

the ease of 3/4•1/4 ahare division. When total aerea 

produced for wildlife 11 used ·as a dlvielon guideline, 

then the refuge's percentage of the crop will be com

puted from the total acreage planted by the cooperator. 

This percentage may be applied to each individual field 

for proper crop distrlb6tion in the field or it may be 

deslreable to leave the refuge share in one large block 
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in a certain area. various situations may arise from 

time to time. These situations will be handled on an 

individual basis with an agreement between the cooperator 

and the refuge manager. An example is if the cooperator 

plants 36 acrea·of corn and the refuge share is deter-

mined to be 12 acres left for wildlife. This would be 

a 2/3-1/3 division and field will be divided as noted 

above. 

g) Due to variable circumstances, in some years wildlife 

may not fully utilize the entire corn crop left in the 

field. Depending upon the spring weather, soil aeration, 

and wildlife use, a certain amount of ear corn will be 

left available fo~ harvest. It is the refuge policy 

to make the best possible use of this grain since it will 

usually be the refuge's share that remains. Therefore, 

the cooperator .who has the contract for this farming unit 

may harvest this crop providing that 50% of the yield is 

delivered to the reftige. In the event the contract holder 

is not interested in harvesting the crop, it may be offered 

to any other coope~ator or interested party for harvest. 

Special permission for this operation must first be 

obtained from the refuge manager before any spring corn 

picking may be started. 

2. Fertilizer r.equirements - every co.operator will be required 

to fertilize his crop according to the terms set forth in the coop• 

erattve agreement. The ates of application will be based on soil 
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tests, and recommendations from the Univ. of Minn. Agric. 

Extension Service, Sherburne Co. Extension Service, private 

and commercial applicators and from data gathered over the 

years from previous experience on farming refuge lands. The 

recommended rates for fertilizer for each crop are found in 

Table I 10. 

3. Cost sharing - The cooperator will have full reapon• 

sibllity for all costs involved with his farming operation on 

the refuge (Appendix~ 5). If the cooperator is asked to do 

any additional farming operations for the refuge, such as 

harvesting some of the refuge's share of the standing corn, 

hauling corn to the bin, or others, the refuge will reimburse 

the coopera~or by increasing his share of the crop. 

4. Planting <lates and r,ates -

Crop 
corn 

fall rye 

clover 

sunflower 

Planting Date 
prior to May 20 

Pr lor to Sept. 1 

Early spring (May~ 

Early spring (May) 

Mid•May 

Recommended Types 

Rate .of Seedin& 
10·14 lbs .]acre 
(12•14,000 plants/acre) 
·t\-1-\ bu. /acce(6"-8" rows) 

6·8 lbs./acre 

2\ bu/acre 

3-4 lbs./acre 

Corn - 90•102 day variety (Prand is personal preference) 

Rye - Cougar, Rymin, van Loct}ow varieties 

Clover- 1 yr. med. red or 2 yr. red clover or 1111mmoth red clover: 
(Peterson seed or parsonalbifnd) 

oats - Lodi, Froker, Rodney, Chief, Dell, Garland varitiea. . \ 

Sunflower - oil variety or bird seed .variety(brand is personal prefi) 

\ 
I 
I' 
1\ 

\ 

\ 
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Table 10 Rec:oDDended Rates of Fertilizer 

Corn 

plow dowa 0-0·60(potash) @ 200 lbe ./acre 

starter (planter) 6·12-24 @ .100 lbs./acre 

Anhydrous Amm.(Side dressing) s2-o-o @ 125 lbs ./acre 

Alternate starter: 20 .. 60·20 @ 160 lbs./acre 

~ 

plOt-1 down 5·20•20 @ 150 lba ./acre 

or 10-20-20 @ 120 lbs ./acre 

or 30-30-30 @ 150 lbs ./acre 

top dressing 34-o-o @ 75 lba./acre 
(aam. nitrate) 

plus 0-0-6 (potash) @ 25 lbs./acre 

Clover or Clover and Oats 

plow down 0-0-60 @ 175 lbt ./acre 

top dressing 30-30-30 @ 165 lba ./acre 
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5. Miscellaneous s pee ia 1 requirements (App. I 6) 

a) crop residue - All cropland residues are to remain on 

the field to be plowed under. Only under special 

conditione may the residues be removed. 

b) Removal of silage • A silage production operation 

does not have a place tn the refuge faraing program. 

Silage may be made from corn only in the event of a 

crop failure and only when special permission is given 

by the refuge manager. A crop failure may occur from 

drought, early frost, wind, hail, etc. Crop failure 

is defined as a crop that when harvested in the 

normal manner will not provide a reasonable income. 

Any cooperator who does not fulfill the conditions 

of his contract forfeits his rights for silage removal 

in the event the crop failure is due to his negligence. 

c) Burning - No burning will be allowed on refuge c~opland. 

d) Weed control - The cooperator will be responsible for 

weed control treatment on all cropland acreage under 

his control. The cooperator shall notify the refuge 

manager well in advance of any proposed application of 

herbicide and shall not 

without prior approval 

insecticide as well as 

carry out any pesticide op_fratt.on I! ,.. 
t3e.,..,.., ""'& "~"•T"f~ MA .. _,,, 

("'! ~ ... r·k 4·• ll.,p, • ., ... , ~ 
of the refuge manager •\ This ncludesC.h(to(,e..c,( ~/'fJ-
. ~) .. f ~""~ b~ •rprovd.. 

herbicides and rodentlcides. '"" ~ ~~·*•./"af~c, 

Begln*ing in October 1977 all cooperators aust have an 

appro~riate pesticide applicators license before apply-

ing any pesticide on refuge license. 



e) Plowing - all plOt'l71og will be done ln the spring 

for corn and clover, Fall plowing is acceptable 

for rye. 

38. 

f) Seed treatment - Seeds treated with mercury compounds 

shall not be.uaed on refuge lands. 

g) One harvest of red clover either seed or hay will be 

permitted after July 20 of the second year. 

b) No fields will lay fallow (plowed) over the winter 

months. An effort will be made to keep the soil 

black during the shortest time possible. 

1) Refuge buildings, equipment and manpower availability -

The majority of all farmlog on the refuge will be 

handled by the cooperators. Some instancea will 

occur when the refuge force account will be required 

to farm select areas or seed DNC following ground 

preparation by a cooperator. The cooperator may also 

request assistance with certain operatloaa of farming. 

Payment for thla assistance is explained in Item I 1. 

In light of these operattons,a few support facilltiea 

are required. The east ~ of the oil storage build· 

log has been detlgnated for use as a seed, feed, peatl• 

cide, and fertlll~er storage area. Seeds, pesticides, 

and fertilizers which are required by the refuga to 

oomplete force account crop and motst soU fermlng are 

stored there. canada gooae captive flock food supple• 

meQts are also stored here over winter until spring and 



summer feeding depletes the supply. Cooperators 

supplies are not stored here. Another building 

39. 

just north and east of Orrock Lake has been 

designated as a seed cleaning building and has been 

equipped with fan mill and hammer mill to enable 

the refuge to clean seed that may be required for 

refuge use. No cooperators supplies are atored here. 

j) Cooperators equipment may be stored in the sub•head• 

quarters (shop) area overnight or over weekends to 

$ccommodate the cooperators when prevention of 

equipment vandalitm and exceaaive travel time may 

be involved. 
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Your LAND is the foundation of your 
farm program. Plan it within its 
capabil itles and treat it according 
to its needs. The Soil Conservation 
District will help you develop a 
Farm Conservation Plan. 

The colored Soil Survey Map shows the kinds of soil on your farm and their capabilities 
for use. Land can be placed into ~£ht classes depending upon the risks of soil damage or 
limitations on its use. 

Soils in Class I have few limitations that restrict the choice of -plants. Good 
management practices are necessary. 

Soils in Class II have some limitations that reduce the choice of plants or re
Quire moderate conservation practices. 

Soils in Class III have severe limitations that reduce the choice of plants or 
reQuire special conservation practices, or both, 

Soils in Class IV have very severe limitations that restrict the choice of 
plants, reQuire special conservation practices, very careful management, or 
all three. 

Soils in Class V have little or no erosion hazard, but have other limitations 
that are impractical to remove that limit their use largely to pasture, 
range, woodland, or wildlife food and cover. 

Soils in Class VI have severe limitations that make them generally unsuited for 
cultivation and limit their use largely to pasture or range, woodland, or 
wildlife food and cover. 

Soils in Class VII have very severe limitations that make them unsuited for 
cultivation and that restrict their use largely to grazing, woodland, or 
wildlife, 

Soils and land forms in Class VIII have limitations that make them unsuitable for 
commercial plant production and restrict their use to recreation, wildlife or 
water supply. 

Four different kinds of limitations are recognized. They are (l) erosion hazard, (2) wet
ness, (3) root zone limitations, and (4) climate. 

classes of land may not appear on one farm. On the pages 
t follow is information about the soils that make up your land. 

(over) 



WHA.T THE NUMBERS AND LET& ON YOUR SOIL CONSERVATION SUR .. MAP MEAN 

rs and letters on the map show what kind of 
how much of the topsoil has been washed away 

grouped like this: 

soil you have, how sloping the the land 
or blown away. These numbers and let-

' _, ~ 2-- f soil 
soil-slope-erosion or slope 

erosion 
or soil 

slope-erosion 

The first number is the kind of soil, the middle number or letter is the slope of the land 
in percent, and the last number or letter shown is the amount of erosion. 

SLOPE LEGEND 

A 0 2% 
B = 3 - &fo 
c 7 ll'fo 
D = 12 17% 
E 18 - 24% 
F = 251o + 

Ir-::-egular topography is shown 
b) K. M, N, P, R, or V either 
alone or in combination with 
the percent of slope. 

EROSION LEGEND 

0 
1 or P 
2 or R 
3 or S 

4 
+ 

- No erosion 
-Slight, 0 to 1/3 topsoil lost 
-Moderate, 1/3 to 2/3 topsoil lost 
-Severe, 2/3 of topsoil lost to 

1/3 of subsoil lost 
- Subso~l erosion - gullying 

Deposition 

Numbers indicate water erosion 
Letters indicate wind erosion 

OTHER SYMBOLS USED 

- ... ___.. 

--· ·---

<) 

\f/ 

II II I .lll.J..L 

Small drainageway or 
crossable gully 

Intermittent stream 

Small stream 

Gully not crossable with 
implements 

Deep caving gully 

Drain·1ge ditch 

Small pothole 

Wet or seep spot 

Small steeper area or 
escarpment 

Severely eroded spot 

Rock outcrop 

Small area of sand 

Small area of gravel 

Surface stones or 
boulders 

Quarry 

C: Small gravel pit 

A Small area of high lime 



' MN-618~ 

20 - Clas s II 

95 - Class II 
Slope 0 to 6 
Erosi ,n-~~x. 2 to 

132 - Class II 
Slope 0 to 6 

ion-Ma.x.2 to R 

152 - Class II 
Slope 0 t o 6 
Erosion-~~x.2 to R 

155T - Class II 
Slope 0 to 6 
Erosion-Max.2 to R 

164 - Class II 
Slope 0 to 6 

.Lurr-•··'"'"-"•2 to 

- .. e 
THESE ARE THE SOILS THAT HAVE BEEN FOUND ON YOUR FARM 

ALLUVIAL SOILS Yellow 
Mixed bottanland soils bordering rivers and streams 
that are subject to occasional flooding but usually 
well to moderately well drained. They are likely to 
be moderately acid (pHS.6-6.o) and moderately fer-
tile. Major problems: crop damage from overflow 
and delayed planting da tes. Otherwise sui ted to 
most crops. 

CASS LOAM 
Deep, dark colored, W3ll to moderately well drained 
loam soil to a depth of 2-2 1/2 feet, underlain b,y 
sand and gravel. It is neutral to slightly acid in 
reaction (pH6.1-6.6) with moderate to high fertility 
and moderate water holding capacity. Major problems 
drainage in low areas. 

HAYDEN FINE SANDY LOAM 
Deep, light colored, well drained fine sandy loam 
with a firm clay loam subsoil. It is moderately ac 
(pH.5.6-6.o) with free lime at 24-36". It is modera 
in fertility and moisture holding capacity. Bajor 
problem: water erosion. 

MILACA FINE SANDY LOAM 
Light colored, well drained fine sandy loam with a 
sandy clay loam subsoil which becomes hard when dry. 
It is moderately acid (pHS.6-6.0). Its fertility 
and moisture holding capacity are low. These soils 
are suited to most crops. Major problems: va+er 
erosign, lew fe£tility and w be stow· 

• 
CHETEK SANDY LOAM AND LOAM 
Shallow, light colored, sandy loam unierlain with 
sand and gravel at 18-24•. It is somewba t excessi 
ly drained and moderately acid (pH.5.6-6.o). Cobbles 
mg be present thruant +be profile. Water movement 
t u soil is moderately rapid. F"ertility and mois 
holding capacity are low. Major problems: wind 
and drouthiness due to poor water holding capacity 
subsoil. 

MORA LOAM 
Deep, light colored, loam with sandy clay loam sub
soil, which becomes hard when dry, moderately well 
dre:, ined and moderately acid (pH,5.6-6.0). Water ...... .., .. .,,...t 
thru soil is moderate. Fertility is moderate and 
holding capacity is high. It is suited to most c 
Major problems: ter erosion, hard subsoil and 
stony. 



' . 
M~-618a 

27T - Class III 
Slope 0 to 6 
Erosion-Max.2 to 

81 - Class III 

152 - Class Ill 
Slope 6 to 12 
a sian- 3 & s 
W 2 toR 

155T - Class III 
Slope 6 to 12 
Erosion-; & S 

2 to R 

Class III 
0 to 6 

Erosion-Max.2 to 

- Class Ill 
Slope 0 to 6 
Erosion-Max.2 to 

179 - Class III 
Slope 0 to 6 
Erosion-Max.2 toR 

Class IV 
0 to 6 

.,,. It I u•cch 11 •••• 111 ,. 

to 

THESE ARE THE SOILS THAT HAVE BEEN FOUND OM YOUR FARM 

HUBBARD SA~"DY LOAM 
Dark colored, somewhat excessively drained sandy 1 
which is moderately acid (pH5.6-6.o). It is 
fertile but has a low moisture holding capacity. 
problems: drouth and wind erosion. 

DEEP ORGANIC SSILS 
Peat or muck, 42" deep or more. It is 
phosphate and potash and usually wet. 
drain~ge, frost danger and fertility. 

The same soil as described in #152 on page 1, 
tbat the slope and the erosion differ. 

The same soil as described in #155T on page 1, exce 
that the slope and the erosion differ. 

SCANDIA SANDY LOAM 
Shallow, light colored sandy loam wi tb sand and gra 
at 18-36". It is somewhat excessively drained 
and moderately acid {pH5.6-6.0). Water movement 
soil is rapid. Its fertility is low. Major prvu.~~u1g 
water erosion, somewhat droughty due to poor water 
holding capacity of subsoil and cobbles may be n~.~~~·h 

BRAHAM LOAMY FINE SAND 
Deep, light colored, somewhat excessively drained 
fine sand underlain with heavier material at 18-48". 
It is moderately acid (pH5.6-6.o). Water movement 
soil is rapid in upper part and moderate in lower 
Its fertility and moisture holding capacity are low. 
This soil is suited to most crops. Major problems: 
wind erosion and drouth. 

LANGOLA LOAMY SAND 
Deep, moderately dark colored, excessively drained 
loamy sand underlain with sandy clay loam material 

Red 

at 18-36". It is moderately acid {pH5.6-6.o). Wa 
movement through soil is rapid. Water holding ... a.,va. .... ~ty 
and fertility are low. Major problems: wind ero 
and drouth. 

HUBBi.RD LOAMY SAND AND LOAMY FThTE SAND Blue 
Very deep, dark to moderately dark colored loamy 
sand and loamy fine sand. The surface is 8-14" 
It is moderately acid (pH5.6-6.0). The subsoil is 
l~ose fine sand. It is excessively drained. Moisture 



' I MN-61B.a 

8T - Class IV 
Slope 0 to 6 
Erosion-Max.2 to R 

83 - Class IV 

e 
14T - Class IV 

160 - Class IV 

161 - Class IV 

162 - Class IV 

fage J 

ve 
THESE A~E THE SOILS THAT HAVE BE~N FOUND ON YOUR FARM 

holding capacity and fertility are very low. Major 
problems: wind erosion and drouthiness. 

ZIMMERMAN FINE SAND AND HUBBARD SAND 
Very deep, loose sand which is moderately acid (pH 
5.6-6.0) and very drouthy. Fertility is very low. 
Major problems: wind erosion and drouth. Not 
suitable for crop production. 

SHALLOW PEAT OVER SAND 
Peat or muck, underlain by sand at 12-42". It is 
in phosphate and potash and is usually wet. Major 
problems: drainage, frost danger and fertility. ter 
suited to pasture and hay than regular crops. 

WARMJu\l SILTY CLAY lOAM 
Dark colored, poorly drained ail ty clay loam over 
sand and gravel at depths from 24-36". It is mod
erately acid (pH5.6-6.o) and fertility and mois
ture holding capacity are moderate. Organic matter 
content is high. It has poor surface drainage and a 
high water table. Major problems: wetness. Suited 
to shallow rooted legumes and grasses when drained. 

ZIMMERMAN - ISANTI - PEAT COMPLEX 
Deep, light colored, moderately well drained sandy 
soils mixed with dark colored wet sands or sandy 
loams plus areas of peat or muck. It is moderately 
acid (pH5.6-6.o). Fertility and water holding c~pac ty 
are low. Water movement thru soil is moderately 
It usually borders wet areas. Major problems: dra 
wind erosion and drouthiness when drained. 

ISANTI LOAMY FINE SAND 
Very deep, moderately dark colored, moderately acid 
(pH5.6-6.o) loamy fine sand. It is very poorly 
Water movement through soil is rapid but it has a 
water table. Fertility and moisture holding -.a • .J<:J. ..... .J.. 

are low. Major problems: needs drainage for crop 
duction and subject to wind erosion when drained. 
suited to shallow rooted legumes and grass crops. 

LINO LOAMY FINE SAND 
Very deep, light to moderately dark colored, snmogwr,~ 
poorly drained loamy fine sand. It is mcxierately 
(pH5.6-6.o). Water movement tbru soil is rapid but 
has a high water table. Fertility is very low. 
holding capacity is low~ Ma!or problems: wind ero 
and drainage of wet spots. Best suited to grasses 
shallow rooted legumes but o.k. for deep rooted ~~~~~·~w 
when drained. 

. ' ~ ..... 



• MN-618/i 

155T - Class IV 
Slope 12 to 18 
Erosion-3 & S 

2 to R 

156 - Class IV 
Slope 0 t o 6 
Erosion-Max.2 to R 

1- - Class IV 
Slope 0 to 6 
Erosion-Max.2 to R 

sVI. 
Sl to 12 
Erosion-) & S 

2 toR 

20C - Class VI 

156 - Class VI 
Slope 6 to 12 
Eros ~on-3 &:S 

2 toR 

158 - Class VI 
Slope 6 to 12 
Eros i on - 3 &S 

2 to R 

VIII 
tbru 25 

- 3 & s 
2 toR 

•tlto>ICJ "-Hic;O\ ...... lttfl 

THESE ARE THE SOILS THAT HAVE BEEN FOUND ON YOUR FARM 

The same soil as described in ll55T on page 1, exce 
that t~e slope and the erosion differ. 

EMMERT GRAVELLY SANDY LOAM 
Shallow, light colored gravelly sandy loam or loamy 
sand underlain by sand and gravel at 12-18". It is 
excessively drained and moderately acid (pH5.6-6.o). 
Water movement throught soil is rapid. Fertility 
low and moisture holding capacity is very low. 
soil is best suited to drouth resistant forage 
Major problems: Wind erosion and drouth. 

ZI.MMERNAN LOAMY FINE SAND 
Very deep, light colored, somewhat excessively 
moderately acid (pH5.6-6.0) loamy fine sand. Fer 
and moisture holding capacity are low. Water -N·r-•........, 
thru soil is moerately rapid. It is best suited to 
deep rooted legumes and forage crops. Major probl 
drouthiness and wind erosion. 

. 
Page 4 

The same soil as described in #8T on page 3, except Orange 
that the slope and the erosion differ. 

ALLUVIAL SOILS 
These are mixed bottomland soils bordering rilters 
and streams which are subject to frequent flooding 
and tend to be very poorly to somewhat poorly dra 
ed. Fertility is usually moderate and they are 
ably moderately acid (pH5.6-6.0). Major problems: 
frequent overflow and wetness. Best use is pas-
ture. 

The same soil as described in #156 above, except 
the slope and the erosion differ. 

1be same soilas described in #158 above, except tha 
the slope and the erosion differ. 

The same soil as described in #8T on page 3, except Brown 
tba t the slope and the erosion differ. __ ___,....., 



' . MN-61Bji 

12 - Class VII 
Slope 0 thru 2.5 
Erosion-1 thru 3. 

P, R, S 

158 - Class VII 
Slope 12 thru 25 
Erosion-.3 & S 

2 t o R 

53 

THESE ARE THE SOILS THAT HAVE BEEN FOUND ON YOUR FARM 

EMMERT GRAVEL AND SAND 
Light colored, loose gravel and sand. It is modera 
ly acid (pH).6-6.0), excessively drained and low in 
fertility. Major problems: drouth. Not suited to 
crop production. 

The same soil as described in 11.58 on page 4, exc 
that t he slope and the erosion differ. 

MARSH 
Land tha t is usually too wet for soil survey. 
ified, non-agricultural. 

Page 5 

Purple 



APPENDIX tf1 2 

Tract Farming History 

Records kept on flle at refuge head.~uarters. They 

are available upon request. 
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COOPERATIVE FARMING TOTA iS. BY ( ROP AND YEAR 

** Contract 
Corn Rye(P) Rye(H) Clover oats Dats/Clov. Alfalfa Beans Milo Buckwheat Swt .Clov. Acres 

1967 268.6 187.4 12 21 489 

1968 467 288 187.4 50 42 847 

1969 616 262 288* 200 51 1447 
0 

318 
1970 724 397.5 262* 274 36 26 12 1785 

315.5 
1971 716 266 298.5 147 39 7.5 75.5 1624 

1972 660 345 266* 124.5 104 60 1752 
331 

1973 483 208 288 98.5 9.5 1195 

1974 500 222.5 173 93 27 27 1071 

1975 594 236 222.5* 84.5 61.5 65.5 1389.5 
265.5 

1976 
~/cl.~ /tfl ,Jr!20 57 /3&'-s 9 4.:/fYJc.) /4o~--~ 

1977 

1978 

1979 
- ~-- --- -·--- -- . -- ---· ----- ----- - --- --- ----

Rye(P) =Proposed rye plantings as recorded on coop agreements. 
Rye(H) =Proposed rye to be harvested (top number), rye actually harvested (bottom number). 
* -Adjusted to meet figures for previous year. 

** - Clover/Oats category is defined as being a seeding of oats as cover crop with clover 
or st~et clover. 

Total 
.. Acres 

489 

847 

1447 

1785 

1510 

1588 

1202 

1042 

1280 

137/ 

' 

-

e 

> 
'0 ge 
0. 
to"' 
:< 
~ 

N 
Ql 
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AGRICULTURAL ECONOMICS' NO. 13-1975 
TRUMAN NODLAND and PAUL HASBARGEN 

Custom work serves a valuable function in spreading the 
cost of expensive machines over many farms. For farmers · 
whose annual use of a machine is low, hiring custom work can 
result in lower costs. For farmers who have extra machine ca
pacity and time to do custom work for others, hiring out will 
help spread the overhead cost of a specialized machine and 
bring in added earnings for the operator. 

If you hire or do custom work and are' faced with the' 
problem of determining a charge for services performed, th!s 

-~act sheet can help you. It summarizes custom rates in com
~on use in southern Minnesota during 1974. . · 

The data in tables 1-3 show custom rates-in 1974·as•re
ported in a questionnaire study. In total, 316 reports were 
received through the cooperation of eounty ilgricultural agents 
and vocational-agriculture instructors in the southern half of 
the state. 

The data reported are the most common rate and the 
and third most common rates for various custom oper

s in southeastern and southwestern Minnesota. Variation 

Table 1. Custom rates charged in southeastern Minnesota, 1974 

Total no. 
Basis reporting 
of this 

Operation charge ·operation 

.lowing, spring. acre 24 
lowing, fall. . acre 22 

Plowing, chisel . acre 14 
J Discing, tandem acre 20 

Field cultivating .. acre 13 
.I Planting corn, with fertilizer attachment . acre 15 

Cultivating corn or beans . acre 24 
" Applying anhydrous ammonia . acre 37 

Applying fertilizer broadcast by truck . acre 22 
J Spraying weeds, ground, no materials acre 41 
~ Swathing small grain. acre .· 49 

--1-- Combining small grain : acre 52 
Combining soybeans. acre 57 

./Harvesting corn with a combine acre 56 

Baling, pull wagon bale 24 
Filling silo, corn silage, field chopper hour 29 
Corn shelling. .. bushel 19 

hauling: less than 5 miles bushel 29 
5 to 9 miles bushel 34 
10 miles or more bushel 14 

Custom Rates in 
Southern Minnesota, 1974 

between the two areas was relatively small. The rates reported 
are not those that should be charged to cover all costs, but 
rather those r.ate.s that were in use during 197 4. Variations 
may exist in a~ area because of differences in the size and type 
of equipment used, crop yield and condition, field shape and 
size, and services performed. Also, some operators probably 
had not adjusted their rates to the higher machine and fuel 

·prices of 1974 while others had. 
'• ,~ • • I I ' ' 

: .. : · · Rates irichide charges for the use of the machine, for the 
. time af1d. service of. the operators, and for mechanical power. 
Other supplies such as twine for.a baler, gasoline, oil, and grease 

·also are commonly·furnished by the clistom operator. In the 
cases reported h~re; fuel was furnished by the custom operator 
when tractor poweror self-propelled' units were used. 

Beca-use of inflation,·custbm operators need to periodi
cally recheck their costs to determine what they should be 
charging. For help in making these cost estimates, obtain a 
copy of FM-69JJ, ~',9.ustom Rates: How to Calculate," from 
your county agent. 

Second Third 
Most common rate most common rate most common rate 

No. No. No. 
reporting Rate reporting Rate reporting Rate 

6 $ 6.00 5 $ 5.00 4 $ 6.50 
5 8.00 4 7.50 * 

4 7.00 
5 4.00 * * 
7 2.00 6 2.50 4 3.00 
5 2.50 * * 
6 3.00. * * 

13 2.00 4 2.50 * 
14 2.50 9 2.00 6 3.00 
9 .50 5 1.00 * 

'20 2.00 8 2.25 5 1.50 
17 3.00 8 5.00 7 3.50 

7 4.00 
-".-14 8.00 10 10.00 8 9.00 
,. 19 1o.do 10 8.00 7 12.00 

14 12.00 8 15.00 7 13.00 
8 14.00 6 10.00 

8 .15 5 .20 4 .25 
7 30.00 6 20.00 * 
5 .07 4 .05 * 

4 .08 
10 .05 8 .04 4 .06 
10 .06 9 .05 7 .04 

6 .06 * * 

Issued in turtherance of cooperative extension·)Nork in agriculture and home economics, acts of May 8 and June 30, 1914, in cooper
ation with the U.S. Department of Agriculture: Roland H. Abraham, Director of Agricultural Extension Service, University of Minne
sota, St. Paul, Minnesota 551 08. We offer our programs and facilities to all people without regard to race, creed, color, sex, or nation
al origin. 



Table 2. Custom rates for farm o 

··most common rate 

v' ·Rate Rate 

spring. 7 $ 6.00 4 $ 7.00 * 
fall. acre 16 7.00 15 6.00 10 $ 6.50 

acre 6 5.00 4 6.25 * I. 
·.2.50 3.50 acre 5 4 * 

5 3.00 
Field cultivating acre 18 7 2.00 4 3.00 * 

4 3.50 
Corn stalk chopping. acre '23 6 2.00 * * 

6 3.00 
Cultivating corn or beans . acre 27 12 2.00 6 3.00 * 
Applying anhydrous ammonia . acre 51 15 2.00 11 2.50 6 1.50 
Applying fertilizer broadcast by truck . acre 46 16 1.00 11 1.50 6 .75 
Weed spraying, ground, no materials. acre 63 21 2.00 14 1.50 10 1.75 
Swathing small grain. acre 89 25 3.00 18 2.50 13 2.00 
Combining small grain . acre 97 21 7.00 9 6.50 8 5.00 

21 8.00 
21 6.00 

Combining soybeans. . · acre. 93 27 8.00 . 24 ., -~ 10.00 --· 14 7.00 
vi Picking corn. . . . acre 16 5 . 6.00 * 

Harvesting corn with combine . acre 88 27 10.00 23 12.00 9 9.00 
tling, pull wagon . . . . . . . bale 40 19 .20 6 .15 * 

6 .25 
lling silo, corn silage, field chopper hour 34 11 25.00 5 15.00 4 20.00 

Corn shelling. bushel 33 8 .05 6 .04 4 .07 
Corn hauling: less than 5 miles bushel 27 11 .03 8 .04 5 .05 

5 to 9 miles bushel 28 6 .03 * * 
6 .04 
6 .05 

10 miles or more bushel 27 8 .04 * * 
8 .05 

than four reports. 

Table 3. Custom rates charged in southern Minnesota, 1974t 

Total no. Second Third 

Basis reporting Most common rate most common rate most common rate 

of this No. No. No. 
Operation charge operation reporting Rate reporting Rate reporting Rate 

.rowing, springtooth ....... acre 18 5 $ 2.00 4 $ 1.00 * 
5 4.00 

I ling grain, no fertilizer attachment. acre 25 6 2.00 5 3.00 4 $ 2.50 
6 2.50 

Planting corn, no attachments . acre 20 5 3.00 4 2.00 * 
5 2.50 

Planting corn with fertilizer, herbicide, "'t"'-

and insecticide attachments. acre 24 7 4.00 * * 
Planting beans, no attachments. acre 24 7 3.00 5 2.00 4 2.50 
Planting beans, with herbicide attachment acre 18 6 3.00 5 4.00 * 
Rotary hoeing . acre 15 6 2.00 5 1.00 * 
Applying liquid fertilizer by truck acre 20 5 2.00 4 1.00 * 
Weed spraying by airplane acre 23 9 2.00 5' 2.50 * 
Harvesting corn, picker sheller . acre 16 7 12.00 5 10.00 * 
Mowing hay with conditioner acre 32 12 4.00 5 3.50 

5 4.50 
Mowing hay with windrower. acre 30 6 5.00 5 3.00 * 

5 4.00 
Harvesting cornstalks with stack 

forming wagons 3-ton stack 41 1;- 8 15.00 6 20.00 * \'i 
6 18.00 

stacks, hydraulic stack movers 
... 

than 2 miles). stack 8 5 2.00 * * 
chopping, hay . hour 20 5 35.00 * * 

5 20.00 
Loading manure hour 24 5 10.00 4 15.00 * 
BulldozinB hour 50 1:? 25.00 8 30.00 7 35.00 

troo few cases for distribution by area. *Fewer than four reports. 
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EXAMPLE OF 1977 SHARE DIVISION 

1. The following crops and acres were farmed by the cooperator 

under the cooperative farming agreement: 

Corn 40 acres @ $15.00/acre(rental rate) $600.00 

Rye (78) 30 acres@ $15.00/acre ·450.00 

aye (H) 20 acres @ $00.00/acre 00.00 

Clover 30 acres@ $15.00/acre 450.00 
$1,500.00 

The total rental value of lands under th~ cooperative 

farming agreement is $1,500.00. 

2. The following calculation is used to determine the number 

of a~res of crops that will be the governments share. 

$1,500 cash rent value i $78.00 average production cost/acre 

corn = 19.23 acres of corn. The average production cost/acre 

figure for each crop involved in determining the government's 

share is calculated from the current ·univ. of Minn. Fact 

Sheet "A•E No 13" Custom Rates in Southern Minnesota 

(Appendix# 3). The total cost of the crops planted for the 

refuge ($1 ,499. 94) approximately equals the tots 1 value of 

lands participating in the cooperative agreement ($1,500.00). 

3. In this example, the cooperator will provide the refuge wtth 

19.23 acree of corn. 



APPENDIX # 5 

Information for Appendix # 5 was obtained from the ASC 

Office • Elk River and from the "Agricultural Economics 

I 13·1975," Agricultural Extension Service, University 

of Minnesota, Wredberga Feed Mill, and Princeton Coop, 

Princeton. 



Machine cost: 

Plow•epring 
Disc 
Plant 
Apply Anhyd. Amm. 
Spray weeds 
Harvest corn w/combine 

Fertilizer:costs for sandy soil: 

Plowdown 0-0-60(Potash) 200 
Planter(starter)6·12-24 100 
Comm. apply(side dress) 125 

Anhyd. Amm. 
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(2/27 /76) 

$6.00/acre 
2.50/acre 
3.00/acre 
2.50/acre 
2.25/acre 

12.00/acre 
Subtotal $28.25/ecre 

lb/ac@ $100.00/Ton ~10.00/acre 
lb/ac@ $140.00/ton ~ 7.00/acre 
lb/ac@ .12/lb. =15,00 acre 

Subtotal $32.00 acre 

Alternate starter 
20-60·20 

160 lb/ac @ $175.00/ton •14.45/acre 

Seed costs: 

Single cross 50 lb. bag @ $38.00/bag or 
$42.00/bu. 

Weed control costs: 

Atrizine@ 2~ lb/ac. @ $2.95/lb 
Crop oil(pre emergent) 

$7.38/acre 
1.47/acre 

Subtotal $8.85/acre 

TOTAL COST $78.43/acre 

Price for corn (2/27/76) $2.29/bushel. 

Estimated average corn production, yearly, assuming average 

amounts of rainfall and average number of frost~free days is 

50 bushels/acre. 

50 bu./acre X $2.29/bu. = $114.50/acre 

Current land rental rate for north central Sherburne County is 

between $8.00 and $20.00 per acre with the average cash rental 



Corn (cont'd) 

price for tsanti•Zimmerman sand soil being about $12.00/acre. 

Cooperative farmers should received $114.50/acre gross cash 

income per acre. From this, $78.43/acre for production costs 

must be subtracted: $114.50 • $78.43 = $36.07. 

$36.07 would be net cash profit before rent. From this, the 

cash land rental rate of $12.00/acre will be subtracted: 

$36.07 - $12.00 • $24.07. $24.07 would be realized profit 

from each acre of land. 

$24.07 = 2/3 cooperator's sbare 

$12.00 = 1/3 refuge's share 



Machine costs: 

Plowing (fall) 
Disc 
Drill grain 
Apply fertlizer(broadcast) 
Swathing grain 
Combining small grain 

Fertilizer coste for sandy soil: 

Pl~~down (seeding)(Starter)· 
5·20-20@ 150 ~/Ac. 

or 10·20·20@ 120 #/Ac. 
or 30-30•30@ 150 #/Ac. 

Top dress (broadcast) 
Amm. Nitrate 34-0•0@ 751/Ac. 

~· P205(potash) 0-0·60@ 251/Ac. 

Seed costs: 

Subtotal 
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(3/2/76) 

$8.00/acre 
2.00/acre 
2.50/acre 

.50/acre 
3.00/acre 
8.00/acre 

$24.00/acre 

or $111/ton or $8.25/acre 
or $123/ton or 7.32/acre 
or $160/ton or 12.00/acre 
Subtotal $8.25/acre 

or $123/ton or $4.58/acre 
or $100/ton or 1.25/acre 
Subtotal $5.83/acre 

certified rye seed $3.50/bu. @ 1.5 bu./ac. ~ 
Subtotal 

Weed control: 

Normally none-may need spot spraying for control of thistle 
or mustard. 

TOTAL COST $43.33/acre 

Price for rye (2/27/76) $2.52/bushel. 

Estimated average rye production, yearly, assuming average 

amounts of rainfall would be about 30 bushels/acre. 

30 bu./acre X $2.52/bu. = $75.60/acre 

Current land rental rate for north central Sherburne County is 



Rye (Cont'd) 

between $8.00 and $20.00 per acre with the average cash 

rental price for Isanti-Zimmerman sand soil being about 

$12.00 /acre. 

Cooperative farmers ahould receive about $15.60/acre 

gross cash income per acre. From this. $43.33/acre for 

production costs must be subtracted: $75.60 • $43.33 = 
$32.27. 

$32.27 would be net cash profit before rent. From this, 

the cash land rental rate of $12.00/acre will be subtracted: 

$32.27 • $12.00 = $20:27. $20.2? would be net realized. 

profit from each acre. 

$20:27 a ·cooperator's share 

$12.00 = Refuge's share 

\ 

\ 
\ 



RED CLOVER 

Machine cost c 

Plow (spring) 
Disc . 
Harrow or pack 
Seeding 
Mow hay w/conditioner · 
Bale•60:bales@ .20 

or 
combining clo~er seed 

Fertilizer costs: 

Subtotal 

Plowdown 
Top dress 

0.;;0·60@ 175#/Ac. or $100/ton 
30~30.;;30@ 165#/Ac. or· $161/ton 

· Subtotal 

Seed costs:-

2 year clover(red) $1.08/lb. or· $64.80/bu. 
7 lbs. seed/acre@ $1.08/lb. = 

Subtotal 

Weed control: 
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$6.00/acre 
2.00/acre 
2 .00/acr·e 
1.50/acre 
4.00/acre 

· 12 .00/acre 

$27.50/acre 
(clover only) 

$8. 75/acre 
13.54/acre 

$22.29/acr~ 
(clover only) 

None on red clover ground • fields should be cleaned frOm 
2 years corn in previous standard rotation. 

TOTAL COST $57.29lacre 
(clover only) 

Price for red clover'(2/27/76) $.30/lb. as seed. 

Estimated average red clover production in harvested seed, 

assuming normal rainfall, etc. is about 125 lba./acre. 

125 lb./acre X .30/lb. = $37.50· 

Current land rental rate for north central Sherburne county is 

between $8.00 and $.20.00 with the average caah rental rate for 

Isanti-Zimmerman sand aoU being about $12,00/acre. 



• 

Red Clover (Cont'd) 

Cooperative farmer should receive $37.50/acre gross cash 

income per acre. From this, $55.74/acre for production 

costs must be subtracted: $37.50-$55.74 ~ -$18.24. 

-$18.24/acre is net cash profit before rent. Deduct rent 

of $12.00/acre: -$18.24 + $12.00 .., •$30.24. cooperator 

will lose ·$30.24/acre. 

Price for red clover hay (2/27/76) $.80/bale. 

Estimated average red clover production in hay, assuming 

normal rainfall, etc. 1S about 60•50 lb. bales/acre. 

60 bales/acre X $1.00/bale c $60.00/acre. 

Current land rental rate from north central Sherburne County 

is between $8.00 and $20.00 per acre, with the average cash 

rental rate for Isantt-Zimmerman sand soil being about $12.00/ 

acre. 

Cooperative farmer should receive $60.00/acre gross cash 

income per acre. Deduct $55.74/aete for production coste: 

$60.00 - $55.74 • $4.26/acre net profit before land rental. 

Deduct $12.00 cash land rental from $4.26/acre net profit: 

$12.00- $4.26 = $7.74.- Cooperator will lose •$7.74/acre. 

\ 
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Red Clover (Cont'd) 

Red clover with oats as cover crop. 

Clover machine costs: ~of $27.50 

Fertilizer costs: ·1 of $22.29 = 

.e. 

$13. 75/acre 

tll.l4/acre 

Seed costs: $5.95/acre or 5% lb. seed/acre@ $1.08 
$ 5.95/acre 

Total Cost $30.84/acre 

Land rental rate would be same at about $12.00/acre. 

Total Production cost: $30.84 

Lend Rental Rate: $12.00 

Total cost $42.84 

Grose Profit/Acre: $37.50 

Total cost $42.84 

-$ 5.34/acre 

Cooperator will lose -$5.34/acre. 



t 

OATS aa Cover Crop for Red Clover 

~chine Cost: 
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These costs can be split with the costs for sowing red 

clover. Assume one-half of machine cost for each: ~ 

of $27.50/acre = $13.75/acre 

Fertilizer Costs: 

These costs can be split with the costs for sowing red 

clover since they are companion crops: ~ of $22.95 c 

!11.15/acre 

Seed costs: 

Certified oats seed @ $3.45/bu. 

2\ bu./acre@ $3.45/bu. = 

Weed control: 

No ~eed control needed. 

Price for oats (2/27/76) $1.37/bushel. 

$8.63/acre 

!~ALCOOT $33.53/acre 

Estimated average oats production. assuming normal rainfall and 

proper fertilizing, should be around 35 bushels/acre. 

35 bu./acre X $1.37/bu. = $47.95/acre 

*Current land rental rate is $12~00. Cooperative farmer should 

receive $47.95/acre gross cash income per acre. From this, $33.53/ 

acre for production coats must be deducted: $47.95-$33.53 = $14.42. 



• 

oats (cont'd) 

$14.42/acre is net cash profit·before rent. Deduct rent of 

$12.00/acre: $14.42 • $12.00/acre • $2.42/acre. $2.42 would 

be net realized profit from each acre of land. 

• Land rental on oats as cover crop may be withheld, 

since clover returns are poor return investment. 

This crop helps the farmer recover some of his loss. 
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SPECIAL CONDITIONS 

1. All crop residue will be left on the field, except as 
designated by the Refuge Manager. 

2. Corn will not be cut for sUa.ge except by special permission 
of the Refuge Manager. 

3. No burning permitted on refuge cropland. 

4. Cooperator is responsible for weed control on his cropland. 
He shall notify Refuge t-lanager in advance of any proposed 
application of herbicide, and shall not carry out any pesticide 
operation without prior approval of the Refuge Manager. 

5. All plowing will be done in the spring for corn and clover. 
Fall plowing is acceptable for rye. No fields will lay fallow 
(plowed) over the winter months. An effort Hill be made to 
keep the soil black during the shortest time possible. 

6. Seed treated with mercury compounds shall not be used on 
refuge lands. 

7. Red clover should be seeded at 8 #/acre, either in May or 
August. 

8. One harvest of red clover either seed or hay will be permitted 
after July 20 of the second year. 

9. Corn should be planted prior to May 20; rye by Septemeber 1. 

10. Unless specified differently in the contract, minimum fertili
zation for both corn and rye will be: 5 I N, 20 I P205 , 40 # 
K20 per acre, plus side-dreas corn with 60 # N per acre, Top 
dress rye t>~ith 30 11 N per acre. Cooperators will furnish the 
Refuge Manager with sales receipts for fertilizer and lime 
used on refuge lands. 

\ 
'I 
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EXA!-tPLE OF SPECIAL COliDtTIONS TO f>E ATTACHED TO THE COOPF.RATIVE 
FAtu-1ING AGREEt-1ENT 

The Cooperative Farmer ------------------------ hereby agrees to 

t'hc followina arran3emcnt for crop shares on lands fari!K'cl under 

the attached Cooperative ,F)Irming A3reemcnt. 

l. The basic share division on all crops produced under this 

agreement will be based upon the local cash rental rate of 

$15.00 per acre for comparable cropland in the vlctnity of the 

refuge. (Subject to periotiic review of local cash rental 

rates.) 

2. The cooperator will "pay" t-1hat would be the tota 1 cash rent 

for all cropland acres farmed under this agreement (at the 

$15.00 per acre rate), in acres of crops produced on the 

refuge for o!lJlifc usc. The number of acres he must produce 

for wildlife usc oill be e,:ual (in cost of pro-tluction) to 

tllh&t he would pay in cash rent. The number of acres of each 

crop the cooperator must produce for wtldltf~ use on the 

refuge, to e!ual what he would pay in cash rent, arc listed 

on the attached agreement. 

3. The cost of producin~ crops on the refuge for wildlife usn 

t~f 11 be based ()n the University of r-Unncsota Agricultural 

Extension Services Fact Sheet AE•13, "Custom Rates in 

Southern t·1innesota" for the current year, and upon local 

costs for see<'\, fertf. Uzer, pest lcL'1es and other farm 

supplies. 
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4, In the event the Cooperator requests the refuge to assist 

with certain field operations the same "CustoGS Rates in 

Southern Minnesota" will be used in determining the cost of 

the operation, This cost to the refuge may then be applied 

to additional acres. of crops to be received from the Cooper• 

atore share, 

5. Crop ·H.visions, based upon the cooperative farming agreC'ment, 

an' 1 all con•Utions statcui therein, must be agreed upon f..n 

the field by the permittee an~ the refuge manager ptlor to 

harvest. 

6. The ~uge share of corn will be left stan~ing in the field 

unless otherwise specified by the refuge manager. Shares 

wlll be dtvi•~ed on the basis of the number of -rat11s ptesent 

in each field. The cooperator-will harvest hie share of rows, 

-alternately leaving the refuge share, When tota.l acres pro• 

duced for wlldlife 1.S used as a divlaion guideline, then the 

refuge•a percentage of the crop will be computed from the 

total acreage planted by·the cooperator. 

7. Due to variable circumstabces, in some years wildlife may 

not fully utilize the entire corn crop left in the field 

over winter, Depending upon the spring weather, soil aera- · · 

t ton, an~~ wf.ltllife use, a certain amount of ear corn will 

be left available for harvest, The cooperator who has the 

contract for tnis farming unit may harvest thia crop '' \ 

. I \ 

' \ 

' 
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8. 

9. 

Appendix 11 7 

providing that 50% of the harvest is delivered to the refuge. 

In the event the contract holder is not inte.reste<i in harvest

ing the crop, it may be offered to any other cooperator or 

interested party for harvest. Special permission for this 

operation must first be obtained from the refuge manager 

before any spring corn picking may be started. 

Unless specified differently in the contract, minimum fertl• 

lization for both corn and rye will be: 5 # N, 20 # P205, 40 

# K20 per acre, plus side•drees corn with 60 # N per acre, Top 

dress rye with 30 # N per acre. Cooperators will furnish the 

refuge manager upon request with sales receipts for fertilizer 

and lime used on refuge lands. 

The cooperator will have full responsibility for all coats 

involved with his farming operation on the refuge. If the 

cooperator is asked to do any additional farming operations 

for the refuge, such as harvesting some of the refuge's share 

of the standing corn, hauling corn to the bin, or others, the 

refuge wi 11 reitnburse the cooperator by ·f.ncreas tng his share 

of the crop. 

10. All crop residue will be left on the field,-cxcept as desi-

~ted by the refuge manager. 

11. Corn wlll not be cut for silage except by special permission 

from the refuge manager. 

12. No burning permitted on refuge cropland. 
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13. Coope~ator is responsible for weed control on his cropland. 

He shall notify refuge managor in advance of any proposed 

application of herbicide, and shall not carry out any 

pesticide operation t~itbout t•rior approval of the refuge 

manager. 

14. All plowing will be done in the spring for corn and clover. 

Fall plowing ls acceptable for rye. No fields will Jay 

fallow (plot\led). over the winter months. An effort wU 1 be 

made to reduce the amount of time soil lies without cover. 

15. Seed treated with mercury compounds shall not be used on 

ro fuge lands. 

16. Red clover should be seeded at 8 #/acre, either in May or 

August. 

17. One harvest of red clover either seed or hay wi 11 be permitte-~ 

after July 20 of the second year. 

18. Corn should be planted prior to May 20; rye by Sopte~ber 1. 

19. The cooperator will keep accurate records of farming inclutl.ing 

<~ates, seeding rates, harvest yields, etc. 

20. This Cooperative Farming Agreement is subject to annual 

review and revision by the Cooperative Farmer and Refuge 

Manager. 
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Date: ------- (S1.gnature) 

__ cooperative Farmer 
(Title) 

Date: ------- (StgnaturP-) 

Refuse Manager 
(Title) 


