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SUMMARY .

This report presents detailed crop yield esti-
mates developed for 67 Towa soil types and phases.
The yield estimates represent long-time average
vields of corn, soybeans, oats and hay believed
obtainable under two different levels of manage-
ment. The management levels include (1) a low
level which should result in yields near the low
side now experienced by many farmers and (2) a
high level which should result in yields near the
maximum that most farmers could produce profit-
ably. In general, other yield levels resulting from
other management assumptions would then fall
within these limits.

For soil types not included in the list of 67 soil
types, a general evaluation of productive capacity
is presented in Appendix B. In this presentation
each soil type is placed in a yield group at only
the high level of management.

Average crop yields in Towa vary widely among
soil types. Highest yields are believed obtainable
on Muscatine soils. Average yields per acre on
Muscatine silt loam soil under the high level of
management are estimated to be 90 bushels for
corn, 32 bushels for soybeans, 56 bushels for oats
and 3.6 tons for hay. Clarinda silty clay loam is
one of the lowest-yielding soils, and average yields
per acre at the high management level are esti-
mated to be 20 bushels for corn, 15 bushels for
oats and 0.8 ton for hay. The average yields per
acre on a large group of Iowa soils are estimated
to range as follows: corn, 65 to 80 bushels; soy-
beans, 20 to 30 bushels; oats, 35 to 55 bushels;
and hay, 2 to 3 tons.

There are many factors which influence crop
vields, such as soil type, slope, erosion, cropping
system, fertility, crop varieties, planting rates
and timeliness of operation. These factors are
evaluated as specifically as possible to show their
vield effect or the contribution which they make
to the total crop yield. With this information,
the yield estimates presented, which are based on
rather specific conditions, can be adjusted to fit
other soil and crop conditions or management as-
sumptions. Furthermore, a method is presented
for developing estimated yields for a particular
field or farm, based on information in this report
plus other available information.

The yield estimates presented are approximate
values only and should be considered so. It is
recognized that numerous factors may cause the
estimates to be either too high or too low for a
given field or farm. The estimates are based on
the best information available at the present time,
however, and can serve as a useful guide to per-
sons concerned with problems of primary pro-
duction on Iowa farms.



Estimated Crop Yields on lowa Soils’

BY W. D. SHRADER, F. W. SCHALLER, J. T. PESEK, D. F. SLUSHER AND F. F. RIECKEN

Everyone interested in agriculture is concerned,
to some degree, with estimating crop yields. Esti-
mated yields are a basis for appraising farmland
and frequently are used for establishing rental
arrangements and determining farm sale and
loan values. They also are used in planning the
farm business and in developing various agricul-
tural programs.

Factors and interactions of factors which de-
termine crop yields are complex, and information
regarding them often is inadequate. Research
during past years has helped greatly to evaluate
these factors and to aid in understanding the
many interrelationships involved. In the future it
can be expected that research and experience will
continue to provide additional information on fac-
tors of crop production. Consequently, any set of
crop yield estimates must be considered tentative
and subject to periodic revision to keep pace with
the development of new and more precise facts
and interpretations and changes in production
technology.

This report should be considered a progress re-
port; however, it contains the most accurate infor-
mation available at the present time. It can serve
as a useful guide to persons concerned with prob-
lems of primary production on Iowa farms.

The report is presented in two sections. The
first section presents the crop yield estimates for
the major Iowa soils plus information to aid in
understanding and evaluating the estimates. The
latter information includes a discussion of the
sources of yield information, a summary of im-
portant properties of the soils concerned and a
description of the management assumptions on
which the yield estimates are based.

Section 2 discusses the effect of various soil,
climatic and management factors on crop yields.
This information forms the basis for predicting
yields on other soils and under management con-
ditions not included in the specific estimates given
in Section 1. Finally, a procedure is outlined for
estimating the yield potential for a specific field
or farm.

Section 1.

CROP YIELD ESTIMATES FOR MAJOR
IOWA SOILS

PRESENTING THE YIELD ESTIMATES

Table 1 presents the corn, soybean, oats and
hay yield estimates developed for 67 Iowa soil
types and phases. In addition, an index of the
probable year-to-year variation in yield for each
crop except hay is provided. This index of vari-
ability indicates that, in about 2 out of 3 years,
the yields for large areas can be expected to be
within the plus or minus range stipulated.z

The yields in table 1 represent long-time aver-
ages (at least 10 years) believed obtainable under
two different management levels. The two man-

1Projects 1148, 1151, 1189 and 1205 of the Iowa Agricultural and Home
Economics Experiment Station.

2The indices of variability are taken from the coefficients of variation
for annual county yields in the soil association areas. Hence the vari-
ability indices will fit closely for relatively large areas such as a
county, but the variability on individual fields will be greater. Per-
haps in only half of the years will the yield of a given field fall
within the range indicated. It is felt that the indic=s of wvariability
are a good indication of relative variability among soils within a soil
association area and among different areas.

agement levels are briefly described as follows:

1. A low level, which should result in yields
near the lower limits now experienced by many
farmers.

2. A high level, which should result in yields
near the maximum level that most farmers could
produce.

At the low yield level, the fertilization prac-
tices, cropping system, corn planting rate and
erosion control are insufficient for high yields.
At the high yield level, these same practices are
applied to an extent which favors high yields. A
detailed description of management practices and
assumptions considered in making the yield esti-
mates are given in Appendix A.

In table 1 the yield estimates are listed by soil
types in alphabetical order. The soil association
area (or areas) in which each soil type occurs is
given in the table, and its location in Iowa is

5



TABLE 1. ESTIMATED LONG TIME AVERAGE YIELDS OF SELECTED CROPS ON PRINCIPAL IOWA SOILS UNDER SPECIFIED LEVELS OF MANAGEMENT.
Estimated yields and an index of probable year to year yield fluctuations
Corn Soybeans QOats Hay
Management levels Management levels M t levels Ma t levels
Mapping Slope Soil Erosion
unit, phase Erosion Association control Low High Low High Low High Low High
No.# Soil type (%) phase” area practices | (bu./a)® | (bu./a)? | (bu./a)® | (bu/a)f | (bu./a)® (bu./a)™ | (tons/a.) ! | (tons/a.)i
192 Adais {Tagonda) B CIaT TORIN vy trs x s histamsiaieassiasslininimsss 4o smiscs 4 &bl 5-9 2 SSE, SGH, SSW Without 20 (6)k BOUTT. T eactolo b o | S rn e 3 U0 i R e (130 ] LSt e
With 20 (6) 1) ) S S e 1, N P9 Y OB o asanat 1.0
156 AR TR B RISt il s T8 i s 05 e s sars gt i AT g A 0-1 0 B 40 (10) 50 (13) 20 (6) 22 (7) 26 (8) 32 (9) 2.0 2.2
260 Béekwith (VEarion) SHETONIN, 1. < we s o bin orom 6 s st o aosss o 4o mosso i 453 w5 0-1 1 WL 25 (7) 40 (10) 12 (3) 16 (4) 20 (7) 28 (9) 0.8 1.4
130 Belinda silt loam 0-1 0 SSE, WL 30 (7) 50 (10) 15 (3) 20 (4) 24 (7) 36 (10) 1.5 2.2
222 &)L GR (o 00 AT A S W, N RO ey S ) My e IR 0 5-9 2 SGH, SSW Without 15 (5) N R P e, ST P b 21V I | SR N e Bt |t st
With 15 (5) U P N Syrn | o omrR Se [ S R t 134 455 T e 0.8
138 (70, T 1T e N T SO Y o o R o ST ey e RSP 2-5 5 | CW Without 48 (9) 68 (14) 5 T R (PRI {3 i ] RO X | PRSP
With 52 (9) T2 014) b v oieose o 280 e ansianas B8 TH0Y~ | an sionjors 3.0
80 (OTEOT BHCMORTD 7 e s s vl e o el a6 S ik st ) ol A e ¥ i B o i 5-9 2 CL Without 36 (7) 56 (10) 20008 © livaisiwnsis 80T fanviaesise: | I PR
With 40 (7) A e 2 ) S 44 T10Y L van a v 2.8
84 {815k s AT S o T UM SO I o S R P = pop 1-2 0 (6/0] 44 (8) 72 (13) 19 (3) 25 (4) 36 (8) 48 (10) 2.2 3.0
133 Colt sl alaylanmy b5, ST P AR i B o s it N 0-1 0 All 60 (10) 70 (12) 26 (4) 29 (5) 42 (1) 52 (8) 2.8 3.0
783 (el TR VT SN e ST PN B S T T . SEREELE et 8 2-5 1 CKC Without 35 (12) 60 (13) by S WO I BT lerornss dea s . TR (Pt T
With 35 (12) BOLISY L ek 19 @) i 40 () i oni 2.8
175 T T i 0T i M 1) 1 e S W M R T SR (R 2-5 1 CwW, CC Without 32 (1) 45 (10) ISHEY ls v iiiions 28:(0) lievmanes 1 7 S [ e
With 35 (7) 4RI ducen walsint (52017 gl o B L il e S, B 1.8
162 1975 LA E T R IS NG N A o e S T o e ¥ W 2-5 1 F, FDS, TD Without 50 (7) 75 (11) 7 ST g 0 o B G T R B A i RN
With 54 (7) {2 0 1 | IR T BRI [ mialfonsith LR ) St [ 3.2
162 DO RREHETORINL - S ceamiatis 857 o sl i e ierins. s il Mo Ao e et o 314 5-9 2 I, FDS, TD Without 43 (6) 71 (10) 2R0BY1 [ e BRU(B)  [esrormi e vy B2, Wi casaas
With 48 (6) Fi e (1) ] e 2 16) - = lxdsd suavia 48 (8w sy iaia 3.0
211 Fina SHET0AM. . o sl or v e iy Vo mm e o by S i iy o ot s 8, S0 0-1 0 SSE 34 (8) 62 (13) 20 (4) 26 (5) 28 (8) 38 (11) 1.6 2.2
163 Ravattn G ICRIIE by 0 Sy o0 oo W0 o8Pt sn mmcalll of ity st S 2-5 1 F, FDS Without 41 (6) 70 (11) ZRUBYR Lot o o BRI T (S 2 % | TN, O
With 16 (6) 12D e ovsinis 2B.06) +hecn i sibnes 48 (9% A I o 3.0
163 §00 0 37 A G U ol e B P N, - e R e S 59 2 T, FDS Without 36 (6) 67 (11) 2By 9 [aen stk e CTHS () R PN 20 Mot
With 41 (6) ORI S i 2B.(6) * Picin i wnon - 3 S 2.8
198 POFAMORI. s (anitiast 59 AT T W Sh A B e S eV e e Sty 1-3 0 (66 45 (8) 75 (13) 20 (3) 26 (2) 38 (7 53 (3) 2.4 3.2
310 Galya I EINREN . sven 280208 e SR s et W e i St e )R 2-5 1 GPS, MPS Without 45 (8) 60 (11) 20 (@Y et i EL () e A I O (P
With 49 (8) a1 e T ) A RO oA R R W Rl 3.0
118 Carwin AyelasdBata . 0 olo ot ool B e sl Ml s s e 0 e 0-1 0 ™ 68 (10) 88 (13) 25 (5) 30 (6) 40 (9) 55 (11) 2.8 3.4
6 Geleni008: BACY CRIVAOBIIE. cciw s 5 5atosscs i Sl e 8 iy amlinisos s s Voo aeas g 3 arwinis 0 0 CcwW 45 (8) 60 (20) 18 (3) 20 (5) 35 (7 40 (8) 2.% 2.5
364 (s BT i el R I - St BN B, T M R 2-5 1 SGH, GH Without 36 (7) 64 (12) 22 (A) ot e BB |oiin G s 2l S et s
With 40 (7) ({1261 R e e | 2845) " lsest et A2 b s s 2.6
41 Hagener (Thurman) sand and loamy sand. . .............o0veiiineneninns 2-5 1 All Without 16 (5) 32 (11) 205 O D e S T3 R S S e p . AN [
With 18 (5) £ | B L8B) . lomumasien P S 1.8
362 e TR L R o B BT S S R e e e S 0 SGH, GH 40 (9) 65 (14) 22 (4) 28 (6) 30 (9) 42 (12) 2.0 6
95 JE1Te 1 o, s PRORSRON RS S SR o ST o PR R S i = 0 CW 35 (8) 60 (15) 15 (3) 24 (5) 30 (6) 40 (8) 1.0
168 HAYO O TG o o 500 v s ity iU o 0o T g 3Ta Ak i sl B SR 59 2 CW Without 32 (10) (4156 00 M ORI (R e 28B) s v adens Y R
With 36 (10) L A e o e T 2010 b v vwns 2.6
38 By BING BRRAY ORI , v e, €3 et coihoans v veses Binses v s s 05 0-1 0 B 45 (8) 53 (10) 16 (5) 18 (6) 28 (7) 32 (9) 1.8 2.2
137 Haynie silt loam 0-1 0 B 55 (7) 70 (12) 24 (6) 26 (7) 35 (8) 52 (11) 2.0 3.0
269 PR ORUBIE ORI . #crnd Bl BT o B o 10 Pt i Nt S B PO 0-1 0 SSE, SGH, WL, SSW 40 (10) 50 (12) 18 (5) 22 (6) 50 (9) 40 (12) 1.8 2.2
1 ORI ARIAL, -1 5 o0 UL o RN i B g i AT P R AT <208 9-14 3 MIH Without 16 (4) ey e s B e GO Ml mdmait sy Bl < flhiivissostotins e
With 20 (4) SL0F leoiinta St s s vt s 8RB atsumenig 2.4
781 FEOBRON TR ava a7 rabes A S ol a0 Bl s v v s o i e 2-5 1 CKC Without 27 (6) 52 (12) 1200 Ve it 2500 |ioows s LB Al satios
With 27 (6) S22 s canann L0 ) Mesmssins BG5i8) s sseanai 2.4
83 Kenyon: (GATTratom) ORI 2o = a/as 7 cie s ool A s o erasslive: 55 S rn s P A 2-5 ! (6]0] Without 38 (1) 70 (13) TR LAY St S 1 A T N 23 e IR Ak K
With 42 (7) CRIRY e o P, A ) I RS BN " oot 3.2
76 38 A BT ORI s oo ettt S Caatrs i vt S s pvanhore g e e e et 2-5 1 MT, CL, SSW Without 42 (9) 60 (13) EHBE e e BON . [oie e 252 llsintiitions
With 46 (9) 67 (13)
65 AN OTEY ORI v i0i: 5970 4 S o AT VB A i et TR 155 s e i TS 9-14 3 CL, WL Without 18 (5) 35 (9)
With 20 (5) 38 (9)
66 75702 THn g A 0 D e CL I A R S el e S SN 0-1 0 B 38 (11) 45 (13) 20 (7) 22 (7) 24 (8) 28 (9) 2.3



280 Mahagks 10BN oui0/s a6 s et s 46 bilas s SR S RS e R 1-3 0 MT 60 (9) 84 (13) 26 (5) 31 (6) 38 (8) 53 (11) 2.8 3.4
92 Marecus silty clay loam. . 0-1 0 GPS, MPS 50 (9) 70 (13) 21 (4) 26 (5) 38 (6) 50 (8) 2.4 3.0
9 MRl ORI 0 e e s o e o ot i 2 ot o S 2-5 1 M Without 48 (9) 69 (12) S7 3 {15 TN I R T | BN bl st IR D30 SR I
With 53 (9) 74 (12)
9 Y GO TR D o Wl . . S S W o i ot 4 S 5-9 2 M Without 43 (8) 61 (12)
With 48 (8) 67 (12)
9 MarshallIblosin:, =5 50 b agton o Hos foraas e e el s s e e A 9-14 2 M Without 35 (8) 54 (11)
With 39 (8) 60 (11)
10 b\ E0T o) LT Fon o O NS gt e O B - 1 S D BRI St 2-5 1 MIH Without 47 (8) 64 (11)
With 51 (8) 69 (11)
10 N OO AL G ORI o ith o i 304 e s R ST 4 e B A 5-9 2 MIH Without 40 (8) 54 (10)
With 45 (8) 62 (10)
10 LR ORI EHIETOREN: chals st o st vmiietios &0 e n, Sa e gt s i i s e 9-14 3 MIH Without 33 (7) 47 (10)
With 38 (7) 55 (10)
410 TR M (o o (i o Sy i 1 W70 B s SO ! G el 2-5 1 MO Without 40 (8) 55 (19)
With 44 (8) 60M0) - fae i vanend v H ) | (NP A8iB): Ul ey 2.8
119 ) STy T erhie | 1o A . o il NI EE o B  es L SOMD. | S ioge  C 1-3 0 ™ 65 (9) 90 (13) 27 (5) 32 (6) 40 (8) 56 (10) 3.0 3.6
55 P 1 L1 105 o, SO PSSRl S S S NS <50 I B SR o 1-3 0 (614 55 (9) 78 (13) 23 (4) 30 (5) 40 (8) 55 (9) 2.8 3.4
220 NOARWAT B TORTN. fvs a0 s i s e e sl el v sssiess wbesi s REwos 0-1 0 All 60 (15) 75 (19) 27 (7) 30 (8) 42 (12) 55 (16) 2.6 3.2
144 Crgw Sy RIRYIOHER. . . .o s stk b s 4 Slera Y ben Vi Wm0 st 0-1 0 B 50 (10) 65 (13) 26 (7) 26 (7) 40 (9) 52 (12) 2.6 3.0
281 (LA L R A e BTN S D FAE e, 8000, PO Ry e e 2-5 1 ™ Without 51 (9) 75 (15) 1 ¢ PR 88 B s wsrp e N
With 55 (9) TBEI3Y Bosiiirnin COUHY ) (R BOVCI0Y Al = 0s et 3.2
281 (6730000 0T o RO s S s S MO ecnp g oy S W e B O L R it - 5-9 2 ™ Without 45 (8) 66 (12) 25 8 0 T e e 0 e SR LA TR v LY R S e
With 50 (8) TLER) fatsrsive. 28U« s sia bk D (R % 3.0
131 Parklnttig S ORI s s bk, Semiveis wion v Fietvss ool o il sk s fis 2-5 2 WL Without 26 (6) 46 (9) ¢ ] IR 07 0 S | g £ 7 H (AT G S
With 30 (6) BOHOY - [hns oo RO, e haiens BBLO), Ml et 2.2
91 PEIR N RIIY OB v o A 5 haionctsof . sre e pos 4TS 53 S 1S Aot bt S B 1-3 0 MPS, GPS 50 (16) 72 (12) 21 (4) 26 (5) 38 (6) 50 (8) 2.6 3.2
vir BN INEIAT o L8 e Bt o e T T s ket B D e o 2-5 1 MPS, GPS Without 45 (8) 60 (11) 4
With 49 (8) 65 (11)
46 i o] L ey e o R W, 50 ol . R I R S PR 0-1 0 B 58 (9) 74 (11)
237 Sarpy loamy sand and sand. . 0-1 0 B 20 (10) 25 (10)
312 BEVIOUTE BIGUIOBING: 5o’ o nom i mhia bh et o o 2 spbivia i s 5900 o0 oie Sk lsins 2-5 i SSE Without 29 (6) 57 (11)
With 33 (6) 60 (11)
370 S IR R LRI oo Bt . 2 SR b A eV v T e A A s gl b e ey 2-5 1 SSwW Without 49 (9) 68 (13)
With 53 (9) 72 (13)
370 Bharpebir BRI Sat, o oo s St s Mmoo oo o agvm A\ o Sa i) s S5 i 5-9 2 SSW Without 43 (8) 61 (12)
With 48 (8) 66 (12)
24 RO ORI oicieos s imicrsiie S sors ragaravatal, s s oo i ot e s Vo s i 9-14 2 SSE, SGH, SSW, MT | Without 25 (7) 42 (11)
With 27 (7) 45 (11)
62 T I N RS . . TS S S IOV SR P 9-14 2 CW Without 15 (10) 40 (8)
With 18 (10) 45 (8) Y o 1
279 TNt Bl CLAN IR 5 oufiis oo s v e Aeseasiet o s s i omet 0-1 0 MT 65 (9) 84 (12) 26 (5) 31 (6) 40 (7) 52 (9) 2.8 3.4
120 TR AT OIINC Lo it ik oo sohaitn e W sl h AaaE s abetacn e e i sty 2-5 1 ™ Without 60 (9) 82 (11) b B ) N (e SRIH N S RS Bl ot cath
With 65 (9) [T 5 T S T e e A ] R S o 3.5
120 1737 0§ 0 1 (A P N R e L on ey e 5-9 2 ™ Without 52 (9) 78 (13) ZAHE)! | e o (A ) S N 50 VN [FERTE e
With 57 (9) SN il eusvazs 204(8) oty BOTEOY s e . 3.4
172 Wabsshr el s = 27 0L A 0E s Bl S e S T R v A 0-1 (] All 38 (9) 45 (11) 20 (6) 22 (6) 25 (7) 30 (8) 2.2 2.4
108 Waukegan loam, moderzt-ly deep 1-2 1 CW, CC, T™™ 35 (12) 43 (12) 15 (5) 20 (6) 25 (7) 33 (10) 1.6 2.0
107 Webntan ailbyiQlayloan, oo J L ce i homesis m ivhnibaie s ipedra bbb et gmo U e 0-1 0 CW 53 (9) 76 (14) 22 (4) 29 (5) 40 (8) 55 (10) 2.6 3.2
132 Weller BIIE oML . o v oraton e ste b soeesis dmeen i e sty S o e W o it 2-5 2 WL Without 24 (6) 40 (10) o0 ] SN [ T L L S 1B 1| S e X
With 274(6) 20 (1) (R SO Ee 1t 5 S IR B2 | ehasie 1.8
369 Wiatorset SR BlAVZIOMIN L) oot sl anins Fobsr st sk o Sy WaE Sy St fos 01 0 SSW 56_(11) 76 (15) 25 (5) 28 (6) 35 (8) 50 (10) 2.6 3.2
aThis number is used to designate areas of this soil type on soil maps.
bThis expresses the amount of erosion on the land: 0 = slight or no apparent erocsion (over 12 inches of topsoil); = slight to moderate erosion, with little or no subsoil exposed (7 to 12 inches
of topsoil); 2 = moderate to severe erosion with 3 to 7 inches of topsoil and includes areas of surface soil mixed with subsoil and some areas of exposed subsoil; 3 — severe erosion including

erosion of the subsoil (less than 3 inches of topsoil).

cSecond-year corn after not more than 1 year of meadow. Little or no fertilizer used.

dRirst-year corn after at least 1 year of meadow. Fertilizer applied in amounts near the optimum for this management level.

eSoybeans in a rotation with less than 1 year of meadow in 5 years. Little or no fertilizer used.

fSoybeans in a rotation with at least 1 year of meadow in 5 years. Fertilizer applied in amounts near the optimum for this management level.

#Qats after 2 years of corn which followed 1 or more years of meadow. Little or no fertilizer used.

hQats after 2 years of corn which followed 1 or more years of meadow. Fertilizer applied in amounts near the optimum for this management level.

iFirst-year hay yields with three cuttings. Crop is alfalfa-brome whenever adapted, otherwise red clover-timothy if yield would be greater. Little or no fertilizer used in rotation.
iFirst-year hay yiellds \ivith three cuttings. Crop is alfalfa-brome whenever adapted, otherwise red clover-timothy if yields would be greater. Fertilizer applied in amounts near the optimum for
this management level.

kNumbers in parentheses are indices of average year-to-year variation expressed in bushels.



shown in fig. 1. The estimated effect of conserva-
tior(l1 practices on yield is indicated for sloping
land.

To supply yield information on soil types not
included in table 1, Appendix B has been pre-
pared. This provides a general evaluation of the
productive capacity of most established soil types
in the state. Each soil type is placed in a yield
group at only the high level of management.

DISCUSSION OF YIELD ESTIMATES

The estimates given in table 1 show that aver-
age yields vary widely among soil types. Under
the high level of management, average corn yields
of 90 bushels per acre are obtainable on the Mus-
catine soils. On Clarinda soils under this same
level of management, corn yields are expected to
average about 20 bushels per acre. Average yields
of 65 to 80 bushels per acre are obtainable on a
large group of Iowa soils under a high level of
management.

In general, corn yields are estimated to average
about 20 bushels per acre greater under the high
level as compared with the low level of manage-
ment. These increases in yields are considered to
be obtainable primarily by using proper fertiliza-
tion, heavier planting rates, proper cultural prac-
tices and needed conservation practices. The
amounts of fertilizer and the kinds of other prac-
tices needed will vary with soil type.

On some soils, yield increases of more than 30
bushels of corn per acre are indicated as resulting
from improved management. In other cases only
a 5-bushel increase is considered possible. For
example, it is believed possible to increase aver-
age corn yields on the Ida soils from 16 to 51
bushels per acre by improved management. At
the other extreme, it is believed that improved
management on the Clarinda soils would probably
increase corn yields only from 15 bushels per acre
under poor management to 20 bushels per acre
under good management for a 5-bushel increase.
Ida soils yield lower than the average because
they are very low in nitrogen and phosphorous,
but when these nutrients are added vields are
greatly increased. Clarinda soils have low yields
primarily because of fine textures and poor drain-
age, and there is no economical method now
known for correcting this condition.

Oat yields are generally some 20 bushels per
acre lower than corn yields. As oats are of lower
value per bushel than corn, oats will probably
continue in a poor competitive position with corn.

Soybean yields on a bushels-per-acre basis are
estimated at about one-third to one-half as high
as corn yields. Responses to management are
somewhat less for soybeans than for the other
crops, but, in general, the soils that produce high
corn yields also produce relatively high soybean
yields.

SOIL PROPERTIES DESCRIBED

Some of the major soil properties that are con-

sidered to be of the most importance in determin-
ing yield potentials are listed in table 2. This
table is designed to furnish a general understand-
ing of the properties of the soils classified in
table 1.

More detailed descriptions of these soils are
available in Principal Upland Soils of Iowa,3 Un-
derstanding Towa Soils* or in the soil survey re-
ports of the various counties.

Further information concerning properties of
the soils is furnished in table 3 which presents
the average soil tests of the different soils.

FERTILIZER LEVELS AND SOIL TESTS

Crop yields at the low-management level shown
in table 1 are assumed to be possible with the use
of little or no fertilizer. No accurate estimates of
soil fertility for each soil type are available for
this fertility level. Table 3, however, includes the
average soil tests based largely on summaries of
over 300,000 soil samples tested by the Towa State
University Soil Testing Laboratory.? The aver-
age soil test, as shown, is probably slightly higher
than that assumed for the low-fertility level on
most soils, but it is the best available indicator of
the present fertility status of the soils. The aver-
age soil tests furnish a base from which general
fertilizer recommendations can be made, but the
recommendations apply only to the specific soil
tests that are shown in table 3. Recommendations
for a particular field should be based on soil tests
from that field.

FERTILIZER NUTRIENTS REQUIRED AT THE
HIGH YIELD LEVEL

The fertilizer nutrient rates specified for the
high yield level in table 3 are the rates that are
believed to be needed annually to raise the fertil-
ity of the soil from the level specified in the aver-
age soil test to a level sufficiently high to produce
the yields listed under the higher management
level.

An important consideration in the fertilizer
nutrient requirements is that the amounts of
N, P,O; and K,O listed in table 3 are those addi-
tional quantities believed to be needed by that
crop on that particular soil for 1 year. These
quantities may come from commercial fertilizer,
green manure, barnyard manure, meadow crops
or residual carryover of previously applied fer-
tilizers or manures. Excellent meadows should be
credited with 60 to 90 pounds of N per acre, and
green-manure catch crops and average meadows
with about half that much. A ton of manure may
be considered to provide about 10 pounds of N, 5
pounds P,0; and 10 pounds of K,O. Nitrogen
carryover from previously applied quantities in

3Riecken, F. F. and Smith, G. D. Principal upland soils of Iowa.
Agron. 49 Towa State University, 1949 (mimeo).

4Simonson, R. W., Riecken, F. F. and Smith, G. D. TUnderstanding
Towa soils. Wm. C. Brown, Dubuque, Iowa. 1952.

5Agron. 350. (Mimeo.) 1956. The authors wish to acknowledge the
help of Dr. J. J. Hanway, lowa State University Soil Testing Lab-
oratory, in making the estimates for the individual soil series.
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PRINCIPAL SOIL ASSOCIATIONS
CC: Carrington and Clyde Mo: Moody
CKC: Cresco- Kasson-Clyde MPS: Marcus, Primghar, and Sac
CL: Clinton and Lindley MT: Mahaska and Taintor
CW: Clarion and Webster SCW: Storden, Clarion, and Webster
F:  Fayette SGH: Shelby, Grundy, and Haig
FDS: Fayette, Dubuque, and Stony Land SSE: Shelby, Seymour, and Edina
GH: Grundy and Haig SSW Shelby, Sharpsburg, and Winterset
GPS: Galvg, Primghar, and Sac TD: Tama and Downs
M:  Marshall TM: Tama and Muscatine
MIH: Monong, |da, and Hamburg WL: Weller and Lindley

B:Soils of Bottomlands
— Abrupt Boundary

e Experimental Farms --- Tentative Boundary
and Fields i Gradational Boundary

Fig. 1. The principal soil association areas in Iowa and locations of experimental farms and fields from which soil management and some fer-
tilization data were collected.
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TABLE 2. SOME BASIC PROPERTIES AND SITE CHARACTERISTICS OF SELECTED IOWA SOILS.
Mapping Slope Soil Organic Natural
unit phase Erosion Association Parent Natural matter Subsoil internal Erosion Subsoil
No.* Soil type %) phaseb area material® vegetation leveld permeability aeration hazard group®
192 Adair @agonda) SIEIORIE. - - 15 scnive ti sanid i g Seiiinine 5-9 2 SSE, SGH, SSW Weathered till Prairie Mod. low Very slow Fair to imperfect| Severe 3
156 Albaton silty clay......... 0-1 0 B Alluvium Prairie or forest Mod. low Very slow Poor NoBed. + "l cesionnn qaas
260 Beckwith (Marion) silt loam. Lo 0-1 1 WL Loess Forest Low Very slow Very poor None 3
130 Belimdeeally Toatn: oo fu e b ey et 0-1 0 SSE, WL Loess Prairie-forest transition | Low Very slow Very poor None 3
222 CluiinGa sty oLy TORIN. . ieirion um soucaio ko steamnaiiite sia 59 2 SGH, SSW Gumbotel Prairie Moderate Very slow Poor Severe 3
138 Clarion loam, . . . voisi o v 2-5 1 CW T-1 Prairie Moderate Moderate | Good Moderate 1
80 Clinton silt loam. . ...... 5-9 2 CL Loess Forest Low Mod. slow | Good Severe 2
81 Clyde silty clay loam. . 1-2 0 cC T-2 Marsh grass Very high Mod. slow | Poor Wotiger & iabioeaibat o
133 (G530 @O ERH DT RS SR iy ST S0 T st 0-1 0 All Alluvium Prairie or forest Mod. high | Mod. slow | Poor 3V S (O S,
783 (0T T o7 R I SN oot o .t O SO A 2-5 1 CKC T-2 Prairie Moderate Slow Fair to poor Moderate 2
175 Dickinson fine sandy loam. 2-5 1 CwW, CC Sand Prairie Mod. low Rapid Very good Moderate 1
162 071 8L e s e AR S S W ORI S 2-5 1 F, FDS, TD Loess Prairie-forest transition | Mod. low Moderate Good Moderate 1
162 Downs silt loam. . . . 5-9 2 F, FDS, TD Loess Prairie-forest transition | Mod. low Moderate Good Severe 1
211 Biiria AGTORIDY o B s i s T ORI S PSR S eas 0-1 0 SSE Loess Prairie Mod. low Very slow Very poor None 3
163 PAYOttSE JOBI - o s e b, Wb stan s s wercdh 2-5 1 F, FDS Loess Torest Mod. low Moderate Good Moderate 1
163 Fayette silt loam. . .| 59 2 F, FDS Loess Forest Low Moderate Good Severe 1
198 Tt O MY 4ty € sV 4 R e S TS 4 N s 1-3 0 (/6] T-2 Prairie Mod. high | Mod.slow | Fair to poor Slight 2
310 CY oot LG OPBEI 50 a0 Lt s i v e B s S 2-5 | GPS, MPS Loess Prairie Moderate Moderate | Good Moderate 1
118 Crarwin Rty oAy ORI s vwa v s s armivlase sin simmioh 0-1 0 ™ Loess Marsh grass High Moderate Poor Nonpise - [eamssvmsin
6 Glencoe silty clay loam 0 0 CW T-1 Marsh grass Very high Slow Very poor OIS & s i ahi S
364 Brundy -G8 IOSILT . 50,5 05 ae o o s fsorm v shsestalons £ 2-§5 1 SGH, GH Loess Prairie Mod. high | Slow Imperfect Moderate 2
41 Hagener (Thurman) sand and loamy sand............... 2-5 1 All Sand Prairie Low Very rapid | Very good Moderate 1
362 15 68T ko A Lo o A R Mg MBI S LA AR 0-1 0 SGH, GH Loess Marsh grass High Slow Poor None 3
95 Harpster loam. .. ..... 0-1 0 CwW T Prairie High Moderate Poor None 2
168 Hayden loam........... 5-9 2 CcwW T-1 Forest Low Moderate rood Savere 2
38 Haynie fine sandy loam. . 0-1 0 B Alluvium Prairie or forest Mod. low Mod. rapid | Good i 3l R S R,
137 1555008 -1 1 (o7 1 SO e AR R S 0-1 0 B Alluvium Prairie or forest Mod. low Moderate Good Nong ~ [eciadonnanns
269 IRt LG DRI e st v, v Tk o P e 186 0-1 0 SSE, SGH, WL, SSW | Alluvium Prairie or forest Mod. low Slow Poor None 2
1 Ida silt loam 9-14 3 MIH Loess Prairie Low Mod. rapid | Good Very severe 1
781 BERRRON ORI 20, &t otiie s 400 ¥ e oo e ke T 2-5 1 CKC T-2 Prairie-forest transition | Moderate Slow Fair to poor Moderate 2
83 Keniyon (Cartmuton) 1ORI: v e i s S At de s 2iostalsa 2-5 1 CC T-2 Prairie Moderate Moderate Fair Moderate 2
76 ST (o2 J 13 31 ) S S R o A e SR e 2-5 1 MT, CL, SSW Loess Prairie-forest transition | Low Moderate Good Moderate 2
65 R 0IT s T 1 it RS/ M S PRI, 0 SN e i 9-14 3 CL, WL T-3 Forest Low Slow TFair to good Very severg 2
66 Luton silty clay and elay .. 0-1 0 B Alluvium Prairie or forest High Very slow Very poor None! ¥ bl e e
280 Mahaslaaild Toatll-on 8 8 (0 es i o S RN R S aE e wach 1-3 0 MT Loess Prairie Mod. high | Mod. slow | Imperfect Slight 2
92 Maroos sty cloy IORM. . 5 vt iw wiisin von va st so s 0-1 0 GPS, MPS Loess Marsh grass High Moderate Poor Nongy bt * 2w imzalita
9 Marshall silt loam. . .. . 2-5 1 M Loess Prairie Moderate Moderate Good Moderate 1
9 Marshall silt loam. .. 5-9 2 M Loess Prairie Mod. low Moderate Good Severe 1
9 Marshall silt loam. .. 9-14 2 M Loess Prairie Mod. low Moderate Good Very severe 1
10 NEononaERE Toaml. oo BRI, o St 1 pevnaAtEEs 475 4 2-5 1 MIH Loess Prairie Moderate Mod. rapid | Good Moderate 1
10 NOROnRSHETORIAL 5 -5 2 D50 % il o s et i sl % s e 5-9 2 MIH Loess Prairie Mod. low Mod. rapid | Good Severe 1
10 Monona silt loam. . . 9-14 3 MIH Loess Prairie Mod. low Mod. rapid | Good Very severe 1
410 Moody silt loam. . . . 2-5 1 MO Loess Prairie Moderate Moderate Good Moderate 1
119 Musecatine silt loam.. . . 1-3 0 ™ Loess Prairie Mod. high | Moderate Imperfect Slight 1
55 ROOHERTOATI - o 25 I se e (ot Mo S on BN SR 1-3 0 (014 T-1 Prairie Mod. high Moderate Fair Slight 1
220 NOIRWAT SIS o fader - LLh et e R 0-1 0 All Alluvium Prairie or forest Mod. low Moderate Fair to imperfect| None — |............
144 Onawa silty clay loam . : 0-1 0 B Alluvium Prairie or forest Moderate Rapid Good None 2
281 OBy ST TORI o o - ot s 5 5 i s e b 8 8 s 2-5 1 ™ Loess Prairie Moderate Mod. slow | Fair Moderate 2
281 O T TORPAK S, ot 9o e T i ki i e s 5-9 2 ™ Loess Prairie Mod. low Mod. slow | Fair Severe 2
131 S T ) R S S S SR SR 2-5 2 WL Loess Prairie-forest transition | Low Slow Imperfect Severe 2
91 I EIAT B TGRS . i i faesaiboie ot s e s n e ST oy 1-3 0 MPS, GPS Loess Prairie Mod. high | Moderate Imperfect Slight 1
77 Sac silt loam 2 2-5 1 MPS, GPS Shallow loess over T-2 | Prairie Moderate Moderate Good Moderate 1
46 Bl SO SA i i d L S R e e S 0-1 0 B Alluvium Prairie or forest Moderate Mod. rapid | Good NORB: 5 cdisaalssdes



237 Sarpy loamy sand and.sand. ... .coiiv i diiioas 0-1

B

0 Alluvium Prairie or forest Low Rapid Good Nowp: » = it g
312 SeVHORESITIORIA. o0 5 s nuierme b5 s she s osa e s saissas 2-5 1 SSE Loess Prairie Moderate Very slow Imperfect Severe 3
370 SharpRbure SIEIORI - <ce o oo v o i oid v Sl & 2-5 1 SSW Loess Prairie Moderate Mod. slow | Fair Moderate 2
370 BRArDShUrE ST TORIN. .\ e e s i e o nisbtenerd s s 5-9 2 SSW Loess Prairie Moderate Mod. slow | Fair Severe 2
24 Shelby loam. ........ £ 9-14 2 SSE, SGH, SSW, MT | T-3 Prairie Mod. low Mod. slow | Fair to good Very severe 2
62 Storden loam.......... 9-14 2 CW T-1 Prairie Low Moderate Good Severe 1
279 Taintor silty clay loam. 0-1 0 MT Loess Marsh grass High Mod. slow | Poor None' | |5 aetaindsn s
120 1 T [ P S S 2-5 1 ™ Loess Prairie Moderate Moderate | Good Moderate 1
120 (1577037 1L 15T 7 LR NSRS b BN 208 5-9 2 ™ Loess Prairie Mod. low Moderate Good Severe 1
172 T ST N e R S K 0-1 0 All Alluvium Prairie or forest High Very slow Poor None . ...cevennnn.
108 Waukegan loam, moderately deep...................... 1-2 i CW, CC, TM Outwash Prairie Mod. low Very rapid | Very good Slight 2
107 WEhater ST QIATTORIN: -« i1 sissvanais o srsistaisi o s « 0-1 1} CW T-1 Marsh grass Very high Moderate Poor Negn: & by wadbduviinta
132 WallBR I IORIA: - . 11 il vt aisiiesin 8 dha S b 513 %9 s 2-5 2 WL Loess Forest Low Slow Imperfect Severe 3
369 Winterset slty clay TOAM. ...+ o o sie s siomay sn aislais's 45 4 0-1 0 SSW Loess Marsh grass High Mod. slow | Poor Nones 100 | sstisimmsids
aThis number is used to designate areas of this soil type on soil maps.
bThis expresses the amount of erosion on the land: 0 = slight or no apparent erosion, over 12 inches of topsoil remaining; 1 — slight to moderate erosion with little or no subsoil exposed, 7 to 12
inches of topsoil remaining; 2 — moderate to severe erosion with 3 to 7 inches of topsoil remaining and includes areas of surface soil mixed with subsoil and areas of exposed subsoil; 3 = severe
erosion including erosion of the subsoil, less than 3 inches of topsoil remaining.
¢Parent material: T-1 = glacial till of late Wisconsin age.
T-2 — glacial till of Towan age.
T-3 — glacial till of Kansan and Nebraskan age.
d0rganic matter level: Low = less than 19, organic matter Moderate — 2 — 39, organic matter High = 4 - 59, organic matter
Mod. low = 1 — 29 organic matter Moderate high = 3 — 49, organic matter Very high = over 5% organic matter.

eSubsoil group:

oo

subsoil texture about same as surface soil texture. bs¢
subsoils moderately unfavorable for crop growth because of slow permeability or high plasticity. - o
subsoils very unfavorable for crop growth. Silty clay and clay textures. Very slow permeability and very high plasticity.

Not more than about 34 percent clay. Subsoils favorable for erop growth.
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TABLE 3. AVERAGE SOIL TESTS AND ADDITIONAL FERTILIZER NUTRIENTS REQUIRED AT THE HIGH MANAGEMENT LEVEL.

Fertilizer nutrients (pounds per acn:)d

Mapping Slope Soil Average soil test” Corn Soybeans

unit phase Erosion Association - B e
No.2 Soil type (%) phase? area N B K N P05 | K20 N P05 | K20
192 AR T AR B ADRII o« v s teeie e e ot A o SR 55 53 T a8 s 2 5-9 2 SSE, SGH, SSW VL+ | VL4 | M— 110 45 [ i, PO e e
156 Albaton silty clay 0-1 0 B L+ |M H-+- 65 10 0 0 0 0
260 Beckwith (Marion) silt loam. ................c0iviiiiiiiaan s 0-1 1 WL VL4 | L— [ M— 110 35 30 0 30 0
130 BEnAARIEIORM, , 510 2 et e wisresivs s umbealisbispus aosiipe i@ ainas s vissins osh 0-1 0 SSE, WL IL— |L M— 95 30 25 0 20 0
222 Clori A Y IRV LORIY s 5. s 0 e o b S IR 0 G oo i Wera G 3 5-9 2 SGH, SSW L— [VL4|M— 95 45 B e o ol Js s
138 Clarion loam 2-5 1 CW L— |[L— | M 95 60 20 0 30 0
80 Clinton silt loam. ... 5-9 2 CL L L M— 80 25 20 0 20 0
84 Clyde silty 68y JOAM. .« s tv o scsinn wascvsisivims win o oimmsians vy scr/mbisie s o4 as 1-2 0 ce M— | L+ |L— 55 15 60 0 10 30
133 Colo R O R BT ot s [T w2t i et e R B e kv 0-1 0 All M M H+- 45 20 0 0 0 0
783 CLBHOD ORI v 4 s = oot d it sis s o s avassahan 2-5 1 CKC L L— |L 80 60 50 0 30 20
175 Dickinson fine sandy loam 2-5 1 CW,cec VI+- | VL | VL 110 65 75 0 40 50
162 DownBElT 10BNz« ie s s s s SRAR 2-5 1 F, FDS, TD I+ |L M- 65 30 10 0 20 0
162 DOWDBIRIIOBIN .. § sixes oot imimsims Moo wr tiih el ST S ERIL SR RS SN e Vo0 5-9 2 F, FDS, TD L L M 80 30 15 0 20 0
211 TR A RN M SR sre W O (U o (g5 9 IPROSE: 0-1 0 SSE L L M— 89 30 20 0 20 0
163 Fayette silt loam. 2-5 1 F, FDS L— (L4 | M+ 95 25 10 0 10 0
163 Fayette silt loam . 5-9 2 F, FDS Vi4+ |1+ | M 110 25 15 0 10 0
198 Floyd loam. . .. .. 1-3 0 CC M— | L L 55 55 50 0 20 20
310 IRl BIIGNOBIEL. 1% - el a e, usb s ole i, Bl g o 0 Mo e i) S5 MM & 2-5 1 GPS, MPS L L H 80 55 0 0 20 0
118 AT S AIRT LOBIN s or s < rmciniios iy e esnibin 458, Bsitniiivie £ sprcioriioss s 990 0-1 0 ™ M M— |M 45 20 15 0 0 0
6 Glencoe silty clay loam. . 0 0 CcwW M L— |M 50 60 15 0 30 0
364 Grundy silt loam. . . .. 2-5 o/ SGH, GH L+ |14+ M+ 65 25 10 0 10 0
41 Hagener (Thurman) sand and loamy sand. .. ........................ 2-5 1 All VL+ | VL+ | VL 110 65 75 0 40 50
362 T L T e TR SN S o Loy B, SNl S 0-1 0 SGH, GH M— |I+ (M 55 25 15 0 10 0
95 TEDSTOT IO o Tamedisathlna ot SR AT SR SIS s (o0, s ot RS 0-1 0 CW M— (VL4 | L 55 75 70 0 40 20
168 Hayden loam......... 59 2 CW VL4 | L— | L+ 110 60 40 0 30 10
38 Higmefine sndVANGRNL <r e A bk e e s Teiiiasn il S s S 0-1 0 B L+ |M H4- 65 30 0 0 0 0
137 Dbt b e 200 el e e S et B B Lt i S 0-1 0 B I+ |H H+ 65 0 0 0 0 0
269 Humeston: SUbTORM = 00 (s blammumias Dieiis S 5 s s Al asas s a5 os 0-1 0 SSE, SGH, WL, SSW |L+4 |H H-- 65 0 0 0 0 0
1 Ida silt loam 9-14 3 MIH VL+ | VL H— 110 85 [ PR e e (e
781 Kasson loam 2-5 1 CKC L— |[L VL+ 95 55 65 0 20 40
83 Kenyon (Carrington) loam.. .......... .. ..o 2-5 1 (610} L+ (L L+ 65 55 40 0 20 10
76 U e e Sl S Al PO AT L ) v W B € 2-5 1 MT, CL, SSW L L+ (H 80 25 0 0 10 0
65 LmAley Toam ..os i immiss o amaah i e v adein o 9-14 3 CL, WL VL VL4 | M— 130 65 i< T KR G o (P
66 Luton silty clay and clay 0-1 0 B L+ (M H— 65 10 0 0 0 0
280 Mahaska SHGIOR. . .voovsomsnmins v e sing 1-3 0 MT M—|L— |M 55 35 15 0 30 0
92 BT S R i gl ES cd GE o e i et A S Rl as S I S 0-1 0 GPS, MPS I+ |L H 65 55 0 0 20 0
9 LT T A orloton . ol P ol o AT Er | S e 00 R 2-5 1 M I+ |M H 65 10 0 0 0 0
9 Marshall silt loam. . 59 2 M L L+ |H 80 25 0 0 10 0
9 Marshall silt loam. . 9-14 2 M I— || 'L H 95 30 (11| REFSERD (- gl (e
10 Monona silt loam. . . 2-5 1 MIH I+ (M— [H 65 20 0 0 0 0
10 Monana BHEIORI. . 6o cv i mses s e S5 B e S s ) A e U, s 5-9 2 MIH L I+ |H 80 25 0 0 10 0
10 ) T o e B VRS D I T e 9-14 3 MIH L— |L H 95 30 OV Rt 5 e el ws
410 Moody silt loam. . . 2-5 1 MO L— |L— |H 95 60 0 0 30 0
119 Muscatine silt loam 1-3 0 ™ M M— (M 45 20 15 0 0 0
b5 67T LA s S W SN SO PAONS S v e L et i 1-3 0 CwW L+ [I— (M 65 60 20 0 30 0
220 Nofarvay SHTORIY v v, s 420 0 s 1o rsats o b e To kg Do S 0-1 0 All L M— | H— 80 20 0 0 0 0
144 Onnwa IS SlaVIORIN, ' 505 i o v s B SR TR RS oo B0 P T S BRE 0-1 0 B L+ | M H4- 65 10 0 0 0 0
281 Otley silt loam 2-5 1 ™ L4+ |L— |M— 65 35 20 0 30 0
281 Otley silt loam 59 2 ™ I— " [T | M— 95 35 20 0 30 0
131 Parshing B TOME . s 2o chin e o dal wiom som alas souiassga <ol B asmibi o soalssbgiisss 4 2-5 2 WL L— |L— |M— 95 35 25 0 30 0
91 Erimghar sl TORM L -2 5 v oo i iivimslend viers Sy s o2 hretd i sl s Al s 1-3 0 MPS, GPS L I [H 80 45 0 0 10 0
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aThis number is used to designate areas of this soil type on soil maps.

= severe

3

— slight to moderate erosion with little or no subsoil exposed, 7 to 12
0il mixed with subsoil and areas of exposed subsoil;

inches of topsoil remaining and includes areas of surface s

7
erosion including erosion of the subsoil, less than 3 inches of topsoil remaining.

slight or no apparent erosion, over 12 inches of topsoil remaining; 1

inches of topsoil remaining; 2 — moderate to severe ercsion with 3 to

bThis expresses the amount of erosion on the land: 0

The symbols + and — refer to levels within the ranges VL, L, M and H.

zh soil test levels, respectively, as determined by the Iowa State University Soil Testing Laboratory and are based on a summary of over
1956).

350, Mimeo.,

¢VL, L, M and H refer to very low, low, medium and hi
300,000 farmers’ soil samples tested (Agron.
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These quant

supplied by the soil at the indicated soil test level and may come from barnyard manure, legume meadow, green manure, commercial fert

dThe fertilizer nutrient rates recommended are those which are considered optimum for the assumed high level of manzgement.
fertilizer.

excess of 40 pounds of N per acre varies from 20
to 33 percent depending on the season, while P,Oj;
carryover ranges from 40 to 60 percent. The
carryover of K,Q applied to grain crops when
straw or stover are not removed may be as high
as 60 to 90 percent, but carryover from nominal
rates applied to hay crops is insignificant if the
hay is taken from the field. This also is true of
grain crops if stover or straw is removed.

Recommendations for hay are those in addition
to fertilizer needed for the oats companion crop.
Often it is more practical to apply enough P-,0O;
and K,O to the oats and legume seeding to carry
the first hay year. On some soils, such as Ida silt
loam and even Harpster silty clay, it is not pos-
sible to achieve desired results without fertilizing
the oats-legume seeding. On some other soils,
good stands may be obtained without fertilizing
the companion crop and legume seeding.

In almost all cases, part of the fertilizer recom-
mended for corn should be applied in the hill or
row at time of planting with the fertilizer attach-
ment on the corn planter. This is also true for
soybeans. The balance of the P,O; and K,O appli-
cation should be plowed under or placed at plow
depth in bands. Additional N may be plowed un-
der, disked under after broadcasting or side-
dressed.

SOURCES OF YIELD INFORMATION AND THEIR
RELATIVE SUITABILITY

All available sources of yield information were
fully utilized in preparing the yield estimates for
this report, including data from the federal cen-
sus, Iowa farm census, ITowa Farm Business Asso-
ciations’ records, experimental farms, cooperative
experiments with farmers and from on-farm ex-
perience by extension workers, soil surveyors and
others.

Yield information from the Bureau of the Cen-
sus and the annual Towa Farm Census records
was of primary importance in establishing rela-
tive yields among the different major soil areas
of the state. It was also of value in setting some
benchmarks of average yields and in studying
yearly fluctuations in yield. Information taken
from the Iowa Farm Census is summarized in
figs. 2, 3 and 4. Estimates of the reliability of
these data are not available, but they are believed
sufficiently reliable for the purposes outlined.

Data from the Iowa Farm Business Associa-
tions’ records are too limited in number to be of
great value. They served primarily as ‘“spot
checks” or case studies of yields under known
farm conditions.

Yield records from the experimental farms in
Towa are the most valuable sources of yield infor-
mation on a soil-type basis. The length of record
for these farms varies, but continuous records are
available for over 40 years on one site, over 10
years at two sites and for over 5 years at eight
additional sites. The location of the experimental
farms is shown in conjunction with the soil asso-
ciation areas in fig. 1. Since each farm was
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originally selected to represent an important soil
type or types, the yield information obtained from
research studies is very useful in preparing yield
estimates such as are presented in table 1.

Yields obtained on experimental plots are com-
monly somewhat higher than yields obtained by
farmers. This is mainly because experimental
plots are hand picked and gleaned. Consequently,
adjustments usually are necessary when making
estimates based on small plot yields. Yield esti-
mates in table 1 are at least 10 to 15 percent
lower than those found in experimental farm re-
ports mostly because of harvesting losses that
commonly occur with field equipment.

The farmer cooperative field trials with fer-
tilizers are a valuable supplement to the experi-
mental farm data. They often include a wider
range of fertility levels for some of the same
soil types found on the experimental farms, as
well as for soil types not found on the experi-
mental farms. Such trials, however, usually are
of short duration, and some adjustments are often
needed to arrive at long-time-average yields.

On-farm experience of various technicians helps
greatly to evaluate and interpret the yield data
available from the different sources. The obser-
vations of soil surveyors furnish valuable clues
as to the relative yield potential of different soils
and the suitability of various soils for different
Crops.

It should be apparent that information on rela-
tive yields among soil association areas, soil types
and management practices is more reliable than
is information on absolute yields.

USES AND LIMITATIONS OF THE YIELD ESTIMATES

The yield estimates presented in table 1 are
designed to serve as guides in making yield pre-
dictions. They are approximate values only and
should be so considered. Numerous factors may
cause the estimates to be either too high or too
low for a given field or farm.

The estimates are based primarily on a pro-

jection of yield records and experience from about
1940 to 1957. There is evidence that yields have
increased gradually with time. A study by
Thompson, Johnson, Pesek and Shaw® indicates
that average corn yields in the United States for
the period 1940 through 1958 have increased
about 1 bushel per acre per year. This upward
trend was not projected in preparing the esti-
mates.

The estimates in table 1 are the predicted aver-
age yields for a period of 10 or more years under
average weather conditions. They are averages
for the entire area occupied by the designated soil
type. On some fields or farms managed by ex-
ceptionally able farmers, the long-time average
yields may exceed the estimated yields by at least
10 percent. For example, there are records avail-
able that show long-time average corn yields of
about 100 bushels per acre on a few outstanding
farms in the Muscatine soil area. The 90-bushel
yield estimated in this report for the Muscatine
soil is believed to be as high as can be expected
as an average over the entire soil type area.

Yield differences of only a few bushels are indi-
cated among some soil types. These small differ-
ences show mainly that there are reasons to
believe that one soil may be slightly less produc-
tive than another, even though the difference
may be less than the probable error range for
either estimate.

Most of the major soil types in Iowa are listed
in table 1, but this list represents only about 25
percent of all soil types recognized in the state.
Yield information for many of these other soil
types is too meager to justify attempting detailed
yvield predictions such as are given in table 1. A
generalized grouping of probable yields for most
soil types in Iowa has been developed, however,
and is presented in Appendix B. This grouping
indicates in a general way the relative productiv-
ity of all soils under one system of management.
6Thompson, Louis M., Johnson, Iver J., Pesek, John T., Jr. and Shaw,
Robert H. Some causes of recent high yields of feed grains. In, Pro-

ceedings of the feed-livestock workshop, Feb. 16-18, 1959. Jowa State
University, College of Agriculture, 1959.

Section 2.

ADJUSTING YIELD ESTIMATES TO FIT
DIFFERENT SOIL AND MANAGEMENT SITUATIONS

The yield estimates presented in table 1 and
in Appendix B are based on rather specific soil
conditions and management assumptions. Never-
theless, these yields can serve as benchmarks for
predicting average yields for many other situa-
tions common to Iowa farms. To do this, it is
necessary to evaluate, as specifically as possible,
the yield effect or contribution of the many indi-
vidual factors composing the whole. With this
information at hand, the benchmark yields can be
adjusted in accordance with deviations from the
conditions assumed for estimating the benchmark
vields in table 1 and in Appendix B.

Most of the important factors influencing yields
are discussed in Appendix B. Specific informa-
tion will be provided wherever possible to aid in
adjusting the yield estimates presented in Section
1 to different conditions of soil, climate and man-
agement.

EFFECT OF GEOGRAPHIC LOCATION ON SOIL
TyYPE YIELDS

In general, there is no need to correct th(_e aver-
age yield estimates in table 1 because of v.:a.r1atlons
in climate, geographical location or soil profile
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properties within a soil type. Where an individual
soil type covers a large geographic area, however,
some yield variation within the type may be ex-
pected. Such a variation exists in Iowa on the
soils of the Clarion-Webster soil association area
which extends from Des Moines to the Minnesota
state line. A study made in this area some years
ago? indicates that average corn yields on com-
parable soils decrease about 1 bushel per acre for
every 15 miles north from the southern limit of
their occurrence. The estimates for the Clarion-
Webster soils in the yield table (table 1) are for
the latitude in the vicinity of Fort Dodge.

Fayette, Tama and Downs soils of eastern Iowa
also extend for a great enough distance north and
south so that some yield differences resulting from
geographical location and climate should be ex-
pected. The yields in table 1 are for the approxi-
mate center of this large soil area. The same
correction for latitude as suggested for the Clar-
ion-Webster soils can be used on the Fayette,
Tama or Downs soils.

In addition to the north-to-south changes in
yields observed in the state, there are east-to-west
changes as well. These changes, which are thought
to be the result of diminishing annual rainfall as
one moves west in Towa, amount to an average
decrease of about 1 bushel per acre for every
25 miles as one moves from east to west. This
should apply within soil association areas, but
not between areas.

The change from one soil-type area to another
often is not a sharp line but is a gradual change.
This area of change is called a transition zone.
Where the transition zone between different soil
types is less than a few hundred feet in width,
there usually is no advantage to be gained by
attempting to adjust a yield estimate to fit the
transition, rather than the modal, soil type. Where
the transition zones extend over several miles,
however, some adjustment in the yield estimates
may be desirable.

The largest group of soils where soil properties
change slowly over many miles is found in south-
western and southern Iowa. Here, wide belts of
soils derived from loess are found. Their proper-
ties change slowly from west to east. The Monona,
Marshall, Sharpsburg, Grundy and Seymour soils
found in this area are all members of the same
sequence, and each type grades into the next over
several miles. The yield estimates for these soils
shown in table 1 are for the modal, or middle of
the range, conditions—roughly for the conditions
which occur near the center of the particular soil
area. In estimating yields at a particular site, its
location with reference to the location of the mode
can be determined and an appropriate correction
made.

7In an unpublished study made in 1949 by A. R. Aandahl, then Re-
search Associate, Towa State University, now Regional Soil Correlator,
ARS, Lincoln, Nebr., the following regressions were obtained: The
regression for corn is Y = 58.7 — 0.4042X, and the regression for
sgybeans is Y = 23—0.211X; where Y is the yield and X is the town-
ship tier.
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EFFECT OF SLOPE ON YIELDS

Differences in slope frequently result in yield
differences within any one soil type, primarily
through the effect of slope on past and current
erosion, on the amount of water that infiltrates
into the soil and on the ease and efficiency of ma-
chine operations.

Soil erosion by water is directly related to the
percentage and length of slope. Erosion rates on
comparable slopes differ greatly, depending on
soil type and plant cover. Most Iowa soils are
subject to some erosion when slopes greater than
2 to 3 percent are used for row crops. Erosion
losses are frequently excessive when slopes
steeper than 6 to 8 percent are cultivated without
the use of special erosion-control practices.

Loss of crop stands through sheet erosion, rill-
ing and siltation are more severe on steep than
on gentle slopes. Long slopes also are much more
likely to be damaged in this way than are short
slopes. No estimates as to the extent of yield
reduction from these erosion effects are available,
and only the direction of possible adjustment can
be estimated.

The rate at which water infiltrates a soil is not
greatly influenced by slope itself but is affected
by the depth of topsoil. Removal of topsoil by
erosion usually reduces water infiltration. The
amount of reduction varies considerably among
different soil types. There is no reliable data for
evaluating this factor.

Most modern machinery is best adapted to level
or gently sloping areas. Uniform slopes up to 8
to 10 percent and without gullies usually present
no serious problem. As slopes become steeper
and more irregular, machinery problems increase
rapidly. Machinery operation problems on steep
land are more severe for row crops than for small
grain or meadow crops. Yield reductions fre-
quently occur as a result of inadequate land prep-
aration, poor initial stands, loss of stand during
cultivation and harvesting difficulties.

Most of the steeper slopes in Iowa that are
used for cropland are in the Monona-Ida soil area
in the western part of the state and in the Fay-
ette area of northeastern Iowa. These soils can be
terraced, thus lessening reductions in yield from
problems of machine operation. This assumes
that terrace backslopes are not farmed on slopes
steeper than about 12 percent.

EFFECT OF SURFACE SOIL THICKNESS ON YIELDS

Thickness of the original, dark-colored surface
horizon varies considerably in Iowa. Some soils
originally had thick, dark-colored surface horizons,
while, in others, the surface horizon was never
more than a few inches in depth. On nearly all
of the sloping land, erosion has removed a part or
all of the original dark-colored surface soil.

Nearly all nitrogen originally present in most
soils was in the surface layer. Thus, when the
surface soil is removed and no additional nitrogen
added, crop yields are reduced. Furthermore, as



surface soil is lost, yields and crop response to
treatment become closely associated with texture,
permeability and consistence of the subsoil. As
an indication of the amount of damage associated
with loss of topsoil, the subsoils have been classi-
fied into three groups based on texture, con-
sistence and permeability. The subsoil groups
for soils that are subject to erosion are given in
table 2 and are described as follows:

Subsoil Group 1 includes those soils with sub-
soils only a little finer textured than the surface
soils. In no case is the subsoil finer textured than
a silty clay loam. This group of subsoils can be
fertilized and tilled so that yields will not be
appreciably below the uneroded soils of the same
type. Production costs usually are higher, how-
ever. Some examples of soil in this group are Ida,
Monona, Tama, Marshall, Galva and Clarion. They
range from Ida, with the most permeable subsoil,
to Marshall silt loam which has a light silty clay
loam subsoil.

Subsoil Group 2 includes those soils with sub-
soils that are considerably finer textured than the
surface soils. These subsoils are largely in the
light silty clay range, but some till-derived soils
with clay loam subsoils are included. These sub-
soils can be farmed with ordinary tillage methods.
Grain yields on the eroded sites will be much
lower than on the same soil types uneroded, re-
gardless of the fertility program followed. The
soils are hard to work, and seedbeds difficult to
prepare. Meadow crops are more difficult to es-
tablish, but once established yields are not much
influenced by lack of surface soil, provided fertil-
ity needs are met. Examples of the soils found in
this group are Grundy, Shelby, Lindley and Clin-
ton.

Subsoil Group 3 includes soils with heavy silty
clay or clay textured subsoils. When the surface
soil is removed by erosion these soils have low
value as cropland. Even though heavy fertiliza-
tion is practiced, tillage and other problems are so
severe that satisfactory grain yields are doubtful.
Meadow crops do relatively better than grain
crops, but alfalfa is not well suited. Returns for
any crop will probably be low on severely eroded
soils in this group. Seymour, Adair (Lagonda),
Clarinda and Weller soils are examples of this
group.

There are other soil conditions on which ero-
sion can be very serious. Soils that are shallow
to bedrock can become completely nonarable if the
soil mantle is lost. The groupings previously sug-
gested, however, are designed to serve as guides
for adjustment of yield estimates within different
soil types. Loss of soil down to bed rock would
result in the area affected being classified as a
different soil type. The decreased yield potential,
in this case, would be reflected in the yield esti-
mates for the new soil type.

EFFECT OF CROPPING SYSTEMS ON YIELDS

Only two cropping and treatment situations are
considered in table 1. There are, of course, many

other combinations of crop rotations and soil
treatments which can and are being used in Iowa.

On most soils, it is difficult to predict the effect
of cropping systems on yields without a knowl-
edge of the fertility level. Nevertheless, on soils
that have adequate lime, phosphorus and potas-
sium added according to crop needs indicated by
soil tests, it is possible to predict the probable ef-
fects of different cropping systems with and with-
out additional nitrogen. Data obtained from ro-
tation experiments at 10 different experimental
fields in Iowa provide basic information for mak-
ing such predictions.®

The relative yields of corn that can be expected
under a number of different eropping systems are
indicated in table 4. Relationships shown in this
table can be expected to be valid only under the
fertility conditions that are specified and only if
erosion is controlled. Predictions from this table
should also be limited to soils moderate to high in
organic matter similar to those on most of the
experimental farms.

Table 4 is based on long-time results from field
experiments with and without nitrogen fertilizer
but with adequate levels of lime, phosphorus and
potassium. The data in table 4 show that corn
vields are increased slightly with nitrogen appli-
cations, even when the corn follows a grass-leg-
ume meadow crop. First-year corn yields are all
quite similar, regardless of length of the meadow
stand. On low-fertility soils, however, first-year
corn yields sometimes are higher in rotations
which have more than 1 year of meadow.

Second-year corn yields are slightly lower than
first-year yields. Second-year corn yields are also
slightly lower following 1 year of meadow com-
pared with following 2 years of meadow.

The difference in corn yields that results from
differences in cropping systems is small if proper
fertility treatments are used.

EFFECT OF FERTILITY LEVEL ON YIELDS
The fertility level of a field or soil area has a
large effect on crop yields. It is a property that

8Unpublished data, Department of Agronomy, Iowa Agricultural and
Home Economiecs Experiment Station, Ames, Iowa.

TABLE 4. RELATIVE EFFECT OF CROPPING SYSTEMS
ON ESTIMATED CORN YIELDS IN IOWA.

Relative yield*

No nitrogen Nitrogen used
94 100
93 100
93 100
90 100
93 100
82 98
93 100
93 100
83 98
80 98
75 98
50 95

alt is assumed that the soil is adequately supplied with mineral nu-
trients. Where nitrogen is used the rate would vary according to the
requirements of the particular rotation system. A relative yield of
100 percent would occur when corn followed 1 or 2 years of legume
meadow with some extra nitrogen applied.
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cannot be predicted from the soil type, except in
a general way. It can be evaluated by means of
a soil test together with other information.

There are 13 essential elements that plants
must get from the soil. Towa soils generally con-
tain sufficient quantities of all but four of the
essential elements in a form available to plants.
The elements that most frequently limit plant
growth in Iowa are nitrogen, phosphorus, potas-
sium and calcium (lime). These are the elements
that are measured in the standard soil test. Other
elements which have been observed to limit yields
on a few minor soil conditions in Iowa are iron,
manganese and boron for soybeans, oats and
alfalfa seed, respectively.

To have meaning, any yield prediction has to
be based on some assumed soil fertility level. The
level used in table 3 is an average soil test level,
based on summaries of soil samples received by
the Towa State University Soil Testing Labora-
tory. The estimates for the low level of fertility
in table 1 are based on fertility only slightly be-
low this. Since the soil test in any particular
field in a specific soil area will probably deviate
from the average, a soil test is needed to relate
the particular soil to the yields in table 1. If
soil test results for any of the elements tested are
below the average results reported in table 3, the
yield estimates for the low level should be lowered,
but if all test results are equal to and some are
above the average reported, these estimates should
be raised. To achieve the high yield levels shown in
table 1, it is necessary to add more fertilizer to
the soils below the average in soil test as given
in table 3, and, conversely, less fertilizer is needed
on fields testing higher than the average.

OTHER SOIL AND SITE FACTORS

The table of yields reflects only yields of the
actual soil area in crops. The estimates assume no
reduction in yield resulting from the following or
similar factors: (1) inaccessibility, (2) flood
hazard, (3) gullied areas, (4) waterways, (5)
streams, (6) drainage ditches, (7) levees, (8)
rock outcrops, (9) gravel pits and (10) terrace
backslopes and outlets.

Since these factors are not considered in the
estimates, they should be taken into account when
figuring yields for a particular field or farm. For
example, a 14-acre field of Marshall silt loam with
11 percent slope and moderate erosion (erosion
phase 2) may contain 1 acre of grassed water-
ways. The yield estimate for such a soil might be
60 bushels per acre. The yield from the field
would not be 14x60 — 840 bushels, but 13x60 —
780 bushels. Thus, the average yield per acre for
the entire field is not 60 bushels, but 55.7 bushels.
Reduction due to other factors can be calculated
in a similar manner. Soil survey maps may show
these trouble spots by symbols but may not indi-
cate the area involved.

Flood hazard must be taken into account when
planning production on bottomland soils. The
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Soil Conservation Service farm planning soil sur-
vey maps carry an overscore symbol, such as 87,
indicating that the soil is subject to flooding. It
does not indicate the frequency or magnitude of
the problem. The experience of local people can
be very helpful in estimating the flood hazard and
probable yields of such soils and in helping to de-
termine the proportion of years when the yield is
likely to be nil.

The presence of small areas of related, but
significantly different, types of soil within the
boundaries of a mapped soil area may also in-
fluence field yields. The areas may be too small
to map but could reduce or increase yields on a
field basis.

Estimating crop yields and applying these esti-
mates to fields and farm conditions require care-
ful consideration and good judgment.

‘WEEDS, INSECTS AND DISEASES

Weeds are an ever-present problem in most
crops and can seriously reduce yields unless con-
trolled. The yield estimates given in this report
(table 1) are based on the assumption that weeds
are well controlled; a downward adjustment will
be required for moderate to excessively weedy
fields.

Recent studies at Iowa State University have
shown that, for corn, an average loss of 7 to 8
bushels per acre is a good estimate of the loss
suffered by having only a moderately weedy field,
where weeds were controlled between rows but
not in the row, as compared with a weed-free
field.? For soybeans, a moderately weedy field may
cause average losses of about 4 bushels per acre.1?
Small grain and hay yields are not commonly re-
duced because of weed infestation. The presence
of certain weeds, such as quackgrass, Canada
thistle and wild garlic, however, may greatly re-
duce the value of the crop.

In addition to weeds there are many diseases
and insects which hinder the growth and develop-
ment of crop plants and influence yields. The yield
estimates in this report assume that the degree of
control of these hazards will be about the same as
that accomplished by skillful farmers at the pres-
ent time. For corn, this means fairly complete
control of insects and diseases. Omission, when
needed, of any of the seed, soil and plant treat-
ments commonly used can be expected to result in
decreased yields.

Control of oat diseases has been far from com-
plete in the past, and it is assumed that yields will
be reduced from this cause by about as much in
the immediate future as they have been in the
recent past. Development of more resistant oat
varieties might justify an upward adjustment in
yield estimates. On the other hand, the introduc-
tion or evolution of nmew and more virulent oat
diseases could have the reverse effect.
9Staniforth, D. W., Sylvester, E. P. and Lovely, W. G. Weed control

in corn. lowa Farm Sci. 11:487-490. 1957.

10Staniforth, D. W. Soybean-foxtail competition under varying soil
moisture conditions. Agron. Jour. 50:13-15. 1958.



Soybeans and meadow crops in Iowa are af-
fected by diseases or insects, and control measures
are sometimes used. Resistant varieties have been
a great help in preventing diseases. Sometimes
insects such as cloverleaf weevil, aphids and spit-
tle bug become a serious problem on legumes and
require control measures. Grasshoppers, especi-
ally in dry years, may do considerable damage
to grasses, legumes and corn unless controlled
with effective insecticides.

SEED QUALITY AND RATE OF PLANTING

In general, most farmers use good seed, but re-
ductions in yield can be caused by seed of low
quality or of the wrong variety. Losses may be
slight to severe, depending on how poor the seed
is or how poorly adapted the variety might be.

The best planting rates for most crops have
been well worked out through research and farm
experience. Farmers probably are using satisfac-
tory rates for oats and grass-legume seedings.
These crops have a wide range in quantity per
acre which results in satisfactory stands and good
yvields. Although many farmers might be able to
save some seed by using more precise seeding
methods, most farmers plant sufficient seed, and
vields are not greatly affected by the variation in
rates used.

For soybeans and corn, planting rates are more
critical and are an important factor in resulting
vields. For both crops, yields may be reduced by
seeding rates which are either too light or too
heavy.

Soybeans normally should be planted to give
one good seed for every inch of row. This necessi-
tates a change in quantity per acre with different
row widths. The quantity of seed used allows for
losses from the use of weed-control equipment.

The most desirable stand of corn per acre varies
with the soil fertility level and available water
supply. The moisture reserve in the soil as well
as the seasonal rainfall are important factors in
any given year. Consequently, corn planting rates
may vary considerably on different farms but will
usually be within a range of 12,000 to 20,000 seeds
per acre. Stands of 14,000 to 18,000 per acre usu-
ally are needed for best yields on productive, well-
managed soils. Planting rates must be keyed
closely to the soil type, fertilizer rates and the
amount of moisture stored in the soil, plus ex-
pected seasonal rainfall. The number of corn
plants per acre at harvest will usually be 10 to 20
percent lower than the number of seeds planted
because of seedling mortality.

TIMELINESS OF OPERATION

Timeliness of operation can affect yields from
seedbed preparation through crop harvest. It is
a factor which is difficult to define properly, and
its effect on yields is difficult to determine. Yet it
is an important factor and must be considered
;zvhen estimating expected yields for an area of
and.

Planting at the right time is an objective of all
farmers. Research and experience have estab-
lished the range of planting dates for most crops
and have shown, its influence on yields. For
example, oats should be planted in the spring as
soon as a good seedbed can be prepared. This pe-
riod usually ranges from about April 1 to April
15. Studies in central Iowa have shown that oat
plantings between April 16 and May 7 were re-
duced by approximately 1 bushel per acre for each
day’s delay after April 16.

Grass and legume seedings, when seeded in oats
or alone, also seem to do best when made during
the April 1 to 15 period. They can often be seeded
successfully, however, in the late summer from
about mid-August to mid-September.

The average planting date for corn in Iowa is
May 15. Highest yields normally are obtained
when the crop is planted near this date. Nearly
equal yields, however, can be expected from plant-
ings made during the period May 5 to May 25.

The best time to plant soybeans is during the
last half of May but, preferably, not later than
May 25. For plantings extending into June, earlier
maturing varieties outyield the adapted varieties
planted on the same date.

Timeliness of operation is very important in
the control of weeds, diseases and insects. Weeds
can best be controlled early when they are small. A
few days’ delay in cultivation of corn and soy-
beans can allow weeds to get out of hand and
seriously reduce yields. The same applies to the
control of diseases and insects. Control measures
must be applied to prevent infestation or timed to
insure control before the problem becomes out of
control. Even short delays can mean substantial
vield losses.

PRCCEDURE FOR ESTIMATING YIELDS ON A
PARTICULAR FIELD

Estimates of long-time average crop yields for
the major soils in Iowa under two management
situations have been presented in table 1. The
effect on yields of slope, erosion, drainage, over-
flow, soil and crop management and various other
factors have been discussed. Some general guides
have been given for estimating the probable fer-
tilizer needs (table 3). Furthermore, a somewhat
more general evaluation of the productive capacity
of all the established soil types in the state is
given in Appendix B. By making use of this and
other information, it is possible to establish fairly
reliable ranges of probable yields in nearly any
part of the state.

To estimate the yield potential of a specific
field anywhere in the state, information in this
bulletin should be supplemented by the following :
(1) a detailed soil map of the area in question to
indicate soil type, slope, erosion, general land
use and to give some information on drainage con-
ditions; (2) a complete soil test and fertilizer
recommendation such as can be obtained from the
Towa State University Soil Testing Laboratory;
(3) a general history of land use for at least the
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TABLE 5.

METHOD OF CALCULATING PROBABLE AVERAGE PRODUCTION ON THE 40-ACRE AREA SHOWN IN FIG. 5.

‘ Percent adjustment for: ‘ ‘ Adjusted ‘
E base Yield
Soil Corn | ‘ Mans \E( - Average |  yield Area X

unit yield® Slope Erosion [ Drainage? Past use® Fertilizer® ment¥ ‘ adjustment ‘ (bu. /a.) (acres) area
B=1-0: ¢ s o 60 0 0 —50 0 —+5 0 —10 ! —55 27 1.2 32.0
T o3 N 78 0 0 0 0 5 0 =10 | —5 74 9.6 710.4
95-1-1 60 0 0 =10 0 5 —10 —10 —25 45 2.5 112.5
107-1-0. 76 0 0 —1§ 0 -5 0 —10 —20 60 17.8 1,068.0
138-3-2 72 —b =0 0 0 -5 0 —10 —l13 61 7.4 451.4

Turn rows. . ... L e P e v e R WU, (e aes. Prevel || ASPR e | o0 oy e B [ il sl T O 3 o e | 1.5 0
‘ l 40 2,374.3

Average yield for field — 2,374/40 — 59 bu./a.

aCorn yield for high management level. (See table 1.)

bDrainage on this tract is poor in the pot holes and somewhat imperfect on the level areas.

cPast use.
be reduced by 2 percent. (See table 4.)
dLocation.

eFertilizer.
cause a special application for this area would be required.

The field has been in a corn-corn-oats-meadow rotation, so no adjustment

Recommended rates of fertilizer are used on all except the Harpster area.

is needed for first-year corn. Second-year corn yields will

The location is near the southern edge of the Clarion-Webster area.

Less than the recommended rate is used on this area be-

fManagement. Manager is short on labor, so yields are liable to be r educed.

past few years; (4) a record of drainage and
overflow conditions and (5) a record of various
other factors such as location and size of inacces-
sible areas, amount of land in gullies or grass
waterways and similar conditions which might
affect cropping.

When this information is assembled, probable
vields under various systems of management can
be estimated. The precision of the estimation may
be rather low for some of the minor soil con-
ditions, but in most cases, a fairly accurate esti-
mation of probable average yields should be ob-
tainable.

In some cases it may be possible to determine
the probable average yield directly from the table,
but usually some adjustments may be necessary.
The degree of detail necessary in making these
adjustments will depend somewhat on the use to
be made of the information, but the precision of
the estimates is not sufficient to warrant concern
about a few bushels difference in yield.

Very few fields in some soil association areas
consist of only one soil condition. For example,
Clarion, Nicollet, Webster, Glencoe and Harpster
soils occur in the Clarion-Webster soil area.
Not only are there yield differences among these
soil types, but a specific soil type may have a dif-
ferent yield potential in one part of the field than
in another. For example, yields on the Glencoe
pot holes are extremely variable depending on
drainage conditions, and some adjustment in the
estimated yield may be necessary for each sepa-
rate area.

An example of the type of analysis that might
be used in evaluating the probable productivity
on a 40-acre field in the Clarion-Webster area is
given in fig. 5 and table 5. Some of the adjust-
ment factors may be applied uniformly over the
entire tract, others will vary with the soil con-
dition.

The calculations in table 5 illustrate several of
the factors that operate to establish the average
vield on a field basis. The low yield on the Glen-
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UNIT SOIL NAME SLOPE EROSION AREA
6-1-0 GLENCOE SILTY CLAY LOAM 1% NONE 1.2 ACRES
582~ NICOLLET LOAM 2% SLIGHT 9.6 ACRES
95-1-1 HARPSTER CLAY LOAM 1% SLIGHT 2.5 ACRES
(07-1-0  WEBSTER SILTY CLAY LOAM 1% NONE 188 ACRES
138-3-2 CLARION LOAM 3% MODERATE 7.9 ACRES

Fig. 5. Soil map and a soil inventory of a selected 40-acre field in the
Clarion-Webster soil association area in lowa.

coe spots, the lack of any yield on the 1.5 acres
of turn rows (which allows for a 20-foot turn row
on two sides of the field), a slight reduction in
yield on the Webster soils because of poor drain-
age, and a slight reduction in yield resulting from
somewhat poor management (lack of labor)-—all
operate to set the average yield of the 40-acre
field at an average of 59 bushels per acre. Im-
provement in management (extra labor in this
example) could raise this yield to 65 bushels per
acre, but this would still be about 13 bushels per
acre below the yield that is estimated as being
obtainable on the best soil in the field. Improve-
ments in drainage on the Glencoe and Webster
areas, plus special fertilizer applications on the
Harpster area, would be needed to bring the aver-
age yield on this 40 acres up to its estimated
maximum potential of 74 bushels per acre.

On more steeply sloping land, the area lost in
drainageways and on gullies may be enough to
lower appreciably the average yield of a field. It
should also be remembered that the skill of the
farm operator in carrying out various practices
will also affect yields.



Each field is different and must be judged on its
own potential. Adjustments of the yields given in
table 1 will have to be made to fit conditions as
they exist. An analysis of the factors of produc-
tion will not only indicate why the yields are
below the potential, if such is the case, but will
furnish information that can be used in increas-
ing production if it is economical to do so.

APPENDIX A—MANAGEMENT
ASSUMPTIONS

This study assumes two general levels of man-
agement—a low management level and a high
management level. The first would produce yields
near the low side now experienced by many farm
operators. The second would produce about the
maximum yields over a period of time that would
seem obtainable at the present time by most good
farmers. In this way the most practical yield
range would be bracketed. In general, other yield
levels resulting from other management assump-
tions would then fall within these limits. It would
be expected, however, that a small number of ex-
ceptional farmers might exceed the high yield
level by about 15 percent.

GENERAL ASSUMPTIONS

For all yield estimates, it is assumed that the
respective management systems have been applied
for a sufficient period of time (at least 10 years)
so that yields reflect the major effect of practices.

There are several practices which are generally
used by most farmers and which are unusually
difficult to define sharply except at a high manage-
ment level. Consequently, these practices are
presented as they would apply to the high level of
management. At the low management level, it is
assumed that the practices are generally followed
but receive somewhat less attention by the oper-
ator. Thus, yields would be slightly reduced at
the low management level as a result of occasion-
ally failing to do an effective job on one or more
of these practices:

1. For soils where tile or surface drainage is
recommended, the systems have been installed
and are working properly;

2. Recommended varieties are always used;

3. Weeds will be fairly well controlled using
normal tillage and -cultivation practices, and
herbicides will be used as a secondary measure
when conditions warrant;

4. Diseases and insects will be controlled in a
manner now used by good farm operators—oats
and corn seeds will be treated, corn rootworm
controlled, and corn borer and grasshopper con-
trol will be carried out in accordance with current
recommendations;

5. All farming operations will be timely within
practical limits, since weather conditions occasion-
ally cause delay and inconvenience even for the
best operators; and

6. Flooding will be controlled on soils where
it is a problem.

CROPPING SYSTEMS

To keep the influence of cropping systems on a
basis which meets the requirements of the low and
high levels of management selected for this study
the following assumptions are made:

1. For corn—The high yield level is based on
the first corn crop following 1 or more years of
meadow. This does not mean that high yields are
restricted to first-year corn, however (see table
4). The low yield level is based on second-year
corn following 1 year of meadow.

2. For soybeans—The high yield level is based
on a cropping system which includes at least 1
yvear of meadow in 5. The low yield level would
apply when meadow occurs less than 1 year in 5.

3. For oats—A cropping system is assumed in
which oats follow 2 years of corn which followed
1 or more years of meadow.

4. For meadow—AlIll hay yields are based on
first-year stands and three cuttings during the
year. The meadow crop is assumed to be alfalfa-
brome on all soils where alfalfa is adapted. On
other soils not well suited to alfalfa and where
red clover would be higher yielding, its use with
timothy as the grass is assumed.

FERTILITY LEVELS AND CORN PLANTING RATES

Application of lime, fertilizer and manure
sharply influence crop yields. Definite assump-
tions must be made regarding such applications if
yvield estimates are to be meaningful.

Lime—Many Iowa soils require lime for best
crop yields. Liming is a relatively low-cost practice
and should always be one of the first considera-
tions in any soil-fertility program. On acid soils
its use brings about many direct and indirect
benefits. The indirect benefits, such as its influence
on soil organisms and the fact that it increases
the availability of nitrogen and phosphorus, make
liming difficult to evaluate as a single practice.
For these and other reasons, it was assumed that
adequate lime was present or applied on all soils
under both the high and low management levels.

Fertilizer and Manure—For low management,
it was assumed that little or no commercial fer-
tilizer was applied on any crop in the rotation.
Most crop residues or comparable amounts of
manure, however, are returned to the land. Corn
stands at this management level were assumed to
be 10,000 to 12,000 stalks per acre.

At high management, the rates of fertilizer
nutrients specified in table 3 are used. They would
be applied in accordance with soil test recom-
mendations and at a level between the medium
and high rate now established by the Towa State
University Soil Testing Laboratory. Most crop
residues or comparable amounts of manure would
be returned to the land. Corn stands at this fer-
tility level were assumed to be 14,000 to 16,000
stalks per acre.
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APPENDIX B

ESTIMATED LONG-TIME AVERAGE YIELDS OF SELECTED CROPS ON IOWA SOILS FERTIIIZED AT THE OPTIMUM RATE FOR THE

HIGH MANAGEMENT LEVEL AND EROSION CONTROL PRACTICES USED WHEN NECESSARY2

Estimated yields

Slope
Mapping phase Erosion Corn Soybeans Oats Hay
unit Soil name (%) phase (bu./a.) | (bu./a.) | (bu./a.) | (tons/a.)
192 Adait (Taponda) sty Ol JOAN. £ wi cunvials v s we s s o s s wsisa iy dhies e mis i ok b suign e 5-9 2 < 25 < 1.2
31 AT ton By GIYTIOBIN. < o e 8t £ e s et tials 55 A e s 8 3 1 4wt b N S e 0-1 0 41-49 2.4-2.9
156 ATOAtOn N BRI CIS i i s e st imia s s s 4 e 8 L 3 A B 1 0 P i s ol 0-1 0 25-32 1.8-2.3
167 08 SHIARIN A Sl oot ot S 1o hm ko i v g B o OO0 s i 8 st L 0 s BB . 0, RS 4 1-2 1 33-40 1.8-2.3
291 Atterhen oMt ogms ol Wl ok oot e R e G R o L S b s e S i S e 1-2 1 50-56 3.0-3.5
260 Beckwith (Marion) silt loam. 0-1 1 25-32 1.2-1.7
130 Belinda silt loam. . ........ 0-1 0 33-40 1.8-2.3
267 Bertrand group, 15-18 inches to sand or gra 1-2 1 25-32 1.2-1.7
265 Bertrand group, 24-30 inches to sand or gravel .......................................... 1-2 1 33-40 1.8-2.3
193 Bertrand group, 36 inches 1~ to sand or Gravel. v..cuivs e enbignns inaass saamiis v i e s i s 1-2 1 41-49 2.4-2.9
57 B OEWACK BUT IORIN & ooy viaiiis om e s ab e s e s o5 s G55 S . 4ot s Bt os o) & i W o1k, s 0-1 | 33-40 1.8-2.3
44 BYneoe SIEEAIAY.: o 5706 i it o5 Holsio on SO R e TR AR e ST e N SRR e s 0-1 0 25-32 1.2-1.7
166 T T T i PV T e e e b e e 0 e 0-1 1 33-40 1.8-2.3
43 Brataraltve ARV aeaise B, Foi-t vt s Bl S St R o I I b o € eidarsal o i MR A S RB 0-1 0 50-56 3.0-3.5
50 e P N LN el R S AR e I S e A T S 2-5 1 25-32 1.8-2.3
3 (0T RN 1S R R et m AR e O T A 8 S SRS I SN PN TG £ SR 9-14 1 33-40 2.4-2.9
105 Chariton silt loam. e T T s Tt Lt ok A e e R e i et i s e g e R 0-1 1 25-32 1.2-1.7
142 R A IR TPR ML IE  OBTIT = =i 16 55 R0 e i ¢ T8 784 NG S s e il I A 2-5 1 41-49 3.0-3.5
63 Cihelsas TOMRB 0 M U <o - orm s R D oo i S aa 8 o Sh S N GA LR e AN IR e S Bk 5-9 % < 25 i )
222 L R OIS TORTN o e oo b om0 i o L s st e B S PR et T i 5-9 2 < 28 < 1
138 (o115 S T e S [ S SR WL AN ST T el I YR S R L g 8 2-5 i 50-56 3.0-3.5
69 OGRS G TR SR TR S o e . R ey A .V ) SRR RO 2-5 1 33-40 1.8-2.3
80 L E T T e L el L ol b o TR i S S o D S W e T T 5-9 9 41-49 2.4-2.9
152 Clyde & Marshan group, 36 inches to sand or gravel. ..........ooveiiiiriiiiiiiiinieieieeivannns 0-2 0 50-56 3.0-3.5
84 U ARSI BIET TORING oo 5o v b aom S5 ndiucepi, 0 a0 55 MRS S04 o A i A B 3 i R A 1-2 0 41-49 3.0-3.5
302 COEROD ORI e e s s e I LA e st S A sl 5 g e At e SO A B 0 T M ol b s S 2-5 1 33-40 1.8-2.3
133 OISOl AT YOI~ iy 7 sriis vin.sva-avarar i s oo Tl S8 a5 3 8 o7 i3 o i 7 o SR 0w 0-1 0 50-56 3.0-3.5
87 [ T ey 1 L s et Rtiier e g S L0 SR L e SR e R O, 1 0 50-56 3.0-3.5
783 (B0 nnti A e =R il S e PR e P R A S N . VI W R RS 2-5 1 33-40 2.4-2.9
246 Curran silt loai 0-1 1 33-40 1.8-2.2
11 Dark colored alluvi 1-5 0 50-56, 3.0-3.5
221 T R T e S ol M Do G L S SN S S & St NSt 0 0 0-56P | 1.2-2.9P
175 DCIAAST NN BRRUY IO < e worsii srimmmioidins sl vy sraisless sy sratulois i wia o aie i 0oits §a e s osleam 2-5 1 33-40 1.8-2.2
285 Dickinson group, 15-18 inches t0 8and/or graVEL. . ..v.vvevn v o i svnss vo v vanas s ismien s oo sewns 1-2 1 < 2 <12
284 Dickinson group, 24-30 inches tosand or gravel. .. .......ouvuiiiriiiiiiiarineiniarsinrnsrieons 1-2 1 25-32 1.2-1.7
283 Dickinson group, 36 inches - to sand or gravel. .. ..... ..ot 1-2 1 33-40 1.2-1.7
204 T gt e oo PRy N S SR S e S g 2-5 1 50-56 2.4-2.9
104 Dadgeville silt-loam  SRANOW DHREBL . i sivri Gass s sissn s echiniors wosertsdsia shasso mamiase aia hrviatn solere B s ik 5-9 2 33-40 1.8-2.3
22 D) O SEIE TOMIRE S TE o bniater i sinie s, ssneid s o i 0 s s ARSI ALt okt o By s oo oA g AR € R S 9-14 3 25-32 1.8-2.3
162 OV B BTG o S0 e Sl e s i 50 s i e iy Bt e et ey o ek e e g i 2 5-9 2 41-49 3.0-3.5
182 Enibinnne sl loamn; Qo6D THARE: . c.n i doilemig dhogasiad s@ah o vss s vt s sk ssatiiaarsrn Gilaalusg sk 9-14 2 33-40 2.4-2.9
183 Dubutive sl lobm; ahAlOw DHRBEL -5 oicmulatsi s s yamsisms, s Ve TS o oie v s S5y s sus Visyas fed 9-14 2 25-32 1.2-1.7
211 PTG o T ol s EA SRR B B N EN - S T, (e K S A O Ty - SN, S 5 0-1 0 33-40 1.8-2.2
253 Barei I AT D) g e AT & o s e s ks Vo ST ol e S e i e 2-5 1 25-32 1.8-2.2
163 TS T T o T, 1w R R e i N 0L L e T 5-9 2 41-49 2.4-2.9
198 30 0hns T VO A LY ol POR BOSEX mt PG.  % OMNC PR - S ISR S SRR SN B 1,150 g 1 2 LN 1-3 0 50-56 3.0-3.5
310 CIRLTR BB TOMIE. s ol o scntin F1, o, s s 6 5 o 5 ) s B 9 2-5 1 50-56 3.0-3.5
382 Garwin-like silty clay loam, shallow to Towan drift..........cooiiiiiiiiiiiiiiiiiiiiiiininieeenen 0-1 0 50-56 3.0-3.5
118 GaninRITEY GlBy BORIR s #ai s a T asls ik TSk AT AR 5 A ST S e e IR bl 0-1 0 50-56 3.0-3.5
75 T TORII R W o ertcos i 115w e Al Ty s it (o A i s B0 1 oD 5 TS PR e B B v 1-3 1 41-49 3.0-3.5
R R TR R R N Rl SR 0 i R R DR LR 0 0 0-56 1.2-2.9b
268 Glenwood silt loam 9-14 2 33-40 2.4-2.9
313 Gosport silt loam. ... v vurvav st ve 9-14 2 < 25 <1.,9
103 Gravity silt loam and clay loam. . 2-5 5 50-56 3.0-3.5
364 R IO BRI oot s i eI s s i rinkiminng e 5y AT e v hiams S0 s, S tssindial B aha R v 2-5 1 41-49 2.4-2.9
1 Higener (Thurman) sand snd 1oamy Ba0A. ¢ . s i ssewn oo sowibtess A an o samsn o i wiiny s@l s 2-5 1 25-32 1.2-1.7
362 TR ORI, o s vt i a8 055 3 R DT 3 GBS 3 R 0 SSSTAOS B B3 SRty S o s i 0-1 0 41-49 2.4-2.9
(et U T R T S e R R L A T L R I S e e D R e 0-1 0 33-40 2.4-2.9
168 o e e e e U L N (Y, et e . 5-9 2 33-40 2.4-2.9
38 Haynie fine sandy LRI o o S SN W LR e W T L 0-1 0 25-32 1.8-2.3
137 Tasion L LTV T e TR WEENEN S OE S O S b R SR S T SN 8 A S 0-1 0 50-56 3.0-3.5
269 BT o AN iy e W S S e L e W T et RCR i 0-1 0 33-40 1.8-2.3
1 IR R CE M N e R T N N S (T, N e T O T e 9-14 3 25-32 2.4-2.9
219 Jaakeon groud; 86 tnohes - f0BaNAONEIAVEL | « oo swnis mssn aio ales s s sas welslas s oy 1-2 1 41-49 2.4-2.9
8 Ty i oo e e s o R R (et 2-5 0 50-56 3.0-3.5
781 T L e e T T N N I R 2-5 1 33-40 2.4-2.9
224 Kato gronp, 1518 Inches| 10 Band Or GrANEL . 5 oo s simiaisi @ imaimsnnie. modaissass buafoot 15 4ot m nesoaie g omiosa it -8 1-2 1 25-32 1.2-1.7
226 Kato group, 24-30 inches to sand or grave] .............................. 1-2 1 33-40 1.8-2.3
226 Katoigroup; 36 inchos ~=108and OF BIBVEL.. <. v wiimionia s piosims alocsimmmimvinrsisios sisiosnsboand o wiaty slica 1-2 0 50-56 3.0-3.5
212 RENTIBIO0 IV IO 5 o'y w-5chirion s chosalvints otaisya w/a5are o1k a/Asein/ars) b Beesase oo e bk s Mmacvo ) Rl b VAN ECH 0-1 0 50-56 3.0-3.5
83 Renyon (CArang M0N0 o v sadiSls dlavsts i its bt s RILETREA S Faiv e/ s s AR doarnls s g s 2-5 1 50-56 3.0-3.5
180 T L e B o I I o P e ) 2-5 1 41-49 2.4-2.9
76 RHETe BED LORILD 2000 e e o e s 0500 5 o b 8w o1 B 59, s 8 T SRS 4181 e s G 2-5 1 33-40 3.0-3.5
124 Lamont gronp; 15-181n0hes o RATA 01 TIBVEL . ix 15 e tiiemin nis s ws mnso b sisleiblv,ss Bie ohuanisis, vin 538 A w4896 8185 1-2 1 < 25 v )
125 Lamont group, 24-30 inches to sand or gravel. . 1-2 1 25-32 1.2-1.7
126 Lamont group, 36 inches |- to sand or gravel 1-2 1 25-32 1.2-1.7
236 Tieatar TORM, sacsiachacenin wisssasiing gnse ity 2-5 1 41-49 3.0-3.5
65 TANAIOVIOBIN: &0 pd ol iy 4 asp Atk h ae bl e e S AT A s s il 9-14 3 25-32 1.2-1.7
66 LUt b Clar AN Gl v wnbs i eune s s e Taens 4% Smess GanRe s falsvnag s sfsiane o yes 0-1 0 25-32 2.4-2.9
67 Luton silty clay, silty clay Lot SUbMtPaSITI DI . 4coivicih wi e C0a s Ban@ o s s wesla b oy oewaihio o slar 0-1 0 25-32 1.8-2.2
280 BRI BIIIOBIT. o o .00 0w 1080 i s 08 o 8 S RS T R SRS PAEA A e e ek 4 438 1-3 0 50-56 3.0-3.5
60 4 T BT 1 U SO S W RS e S Eoe et o M BN S i T 1 € W R ) 09-14 2 25-32 1 917
92 Marcus silty clay loam. g T L e I I I . U 0-1 0 50-56 3.0-3.5
9 R G e e e s Tl B it ot RS St e 58 W oo g e R s s 5-9 2 33-40 2.4-2.9
151 Marshan group, 24-30 inches to sand or gravel. . .....ccvviiiiiiviiiiviniimriinenieiniiieienones 0-1 0 50-56 2.4-2.9
70 SO RN IOR GRREIER GOOID 2. +-a's i e i I SRS i b s urnowio wsesmonie S o ok b e ot AN ATK 0-1 0 50-56 3.0-3.5
49 Nl TR BRI IO - « - o i o pa s sl amnlin oo Aot kin o 30 e are o e ahand s v 0-1 0 25-32 1.8-2.2
149 Modalo MICTONIR = /i sin o b o 4 shm s s pinn 7w B L A sLa s, 3 S 58 A S S NN i RO A, e RS 0-1 0 41-49 2.4-2.9
10 NI B IOBN o i vre st o ¥ P SR ¥ OO N S T AT B0 PSR TS VH 5 S T B  <SHoT 9-14 3 33-40 2.4-2.9
410 G TG o e S e S R = 0 P NS T S s o) £ 1A U 2-5 1! 41-49 2.4-2.9
184 Muscatine-like silt loam shallow t0 Towan till... ....ccouieivimanesosnnesssenienacsrasonnessonees 1-3 0 50-56 3.0-3.5
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Estimated yields
Slope
Mapping ) phase Erosion orn Soybeans Oats Hay
unit Soil name %) phase (bu./a.) (bu./a.) (bu./a.) | (tons/a.)
119 Miuseating ailb Joum:. o o o apun Som s wnrantin s s sk s S s s Sy s st 1-3 0 86-92 29-32 50-56 3.0-3.6
12 INBDIOR BRI ORI a5 a5yl 505 A i 7 A B 5 ST 0 A i S B SIS AR e Ll 59 1 70-77 25-28 41-49 3.0-3.5
55 I IGONBEIGITI s cowcrinn oo s e e AT A SO A S R L P T e i B A B S PR R o S 1-3 0 78-85 29-32 50-56 3.0-3.5
220 INGORYe By RIS LRI oo 78 S s T 5 A i T A A E 5 SR B G SRR 0-1 0 70-77 29-32 50-56 3.0-3.5
e oo 25 0 | o | a0 | som | 3oss
27 4% BLOUD o e 0o 0000 2- - -3 3. §
146 Onawa silty clay and clay. 0-1 0 54-61 19-24 33-40 1.8-2.2
144 CInRW e R GIRTIOBRELTE TER s bt kvans tasemamansrepsebmsmmsas o s lbrsssgserist wrri ity 0-1 0 62-69 25-28 50-56 3.0-3.5
281 D R LB GOl it i . syt 6 5 A 45 5 D0 70 BP0 41 T A 2-5 1 78-85 29-32 50-56 3.0-3.5
131 gﬁgfl})linlg BIBTORING ocsmessimods femrmeaus o oo e i s il rteonse ion el e A A R k80 B s 3—?4 g g—gg 19-24 %g—ig %g—%%
61 ORI (e ot o e e Ch e 8 ) T S B T B B R e S A S i s - =00 lsan e 33— .8-2.
282 l;rjmggar si%t {oam, SURLIOW 40 VL TRABEY i1 15,555 50565 5 im0 s S8 15 05 sl WS Y A GTA s 530 A SEIE s 8 }—g (0) ;8—;7 %5—%2 gg~56 g.g—gﬁ
91 PIMEDAIIRIE TOBIINL . 1 0o 0 ine oisi0 ameinss ainiain.inssinse osspiaye: siosts +igin 85 4% s 78 T8 1% rpims978- 058058 §ime a5 e Biocrace - -77 5 -56 3.0-3.5
247 Quandahl Sil6 J0BI. . .. .o v et e e e 9-14 1 65461 |.......... 41-49 2.4-2.9
471 %acine i;roup, imperfectly drained. ... ... ..ottt e e é—% i gé—gg 23—%2 21~49 32—% il
171 OO IR o e vomaiom 016 et oo s gy i 008 4 A S0 10 e 450508 e O R 8 0 -~ —6¢ 19— 1-49 .4-2.9
213 BOCREOI ORI, A OO I TN atorvri:dvnicin s i sy s 00t 5 R 26 SR M3 i A A0 80 93 2-5 1 54-61 25-28 50-56 2.4-2.9
214 %Olcfkw"f l?am, SHRLIOW DER0 ol s i o605 e o o R 08 ST R T R T4 8 T 4 i S 2—(5) (1) 38—%4111) lg_%gb 38_40b %.8—‘%,3})
274 0110 ST OBING soui oo Uil 6915608 B8 AT 50 Vsio, &5 e/ 507 S Bskads TR PR S0 0e Ve 0% B Ao 16 i = -49 .2-2.9
205 Rosavile mIIonn, ABODIDRASE: o5 oo 5 i £ 885550 530 win 5b e b 51658 e i s L N8 b N B8 2-5 1 45-53 19-24 41-49 2.4-2.9
207 Roseville silt loam, shallow phase. ....................... .o 2-4 i 27-35 < 18 25-32 1.8-2.3
74 B Ty e e o o o i v e i pm s st e i vt omiommesse s K 0-1 1 54-61 19-24 33-40 2.4-2.9
Z’é gaf sil'g.“l‘olam ...................................................... g—? (1) (75(2;93 %g—%g gg—gg gg—gg
LTS L OIS 002 ko Btk b Wiz i i vgsar s bt et resisssb syt s = = -~ = 3.0-3.
36 BRUE SUSOIBY YOOI i o oo oo saiuiorsns inon o v s P 45159 W SR 8 W i S 0-1 0 62-69 25-28 50-56 3.0-3.5
237 Barpy lonmy SRnd BB AREINL o S nm dimom izl i v 1§ R B AU s BN R 74 SRR e 0-1 0 < 27 < 18 < 25 1.8-2.2
148 OOV BTN LOBI 5 i ssiiosy w0 3 (00 0 8 0 R RO R N 0 B o5 2-5 1 45-53 19-24 33-40 1.8-2.2
312 (aA il R T e R I o S A S-S 2-5 1 54-61 25-28 33-40, 2.5-2.9
390 | Sharombrne it st 59 5 | ol | o | ey
arpsburg silt loam. ....... = 2 o 3 4-2.
93 Shelby—-Adair-Clarinda complex. 9-14 2 d d d d
24 BRI ORI &ahirataye ot rasas e oo vsagausserans o alouese wrara wiisless il ! 7 atloins A3 ol s s o 9-14 2 45=B8., [ldws i 24-32 1.8-2.2
4;% gggp groui) ........................................................ g—h % 4<5 gg < 18 2<5 gg 1<8 %%
D TRE ORI b oy B e B A o R0 A T ST IR o R b S T = =00 e i 3 e
433 Storgeu }ight OB TORDN 7 i s o s, 506 TR OGS S RSO0 PSS 8 VARES o RS AT o 0 53, N S0 475 3—14 g 32—5:3’» .......... gg~40 1.8-2.3
6 e BTy e 2T TRt el . CONN ol S ORI ISR e 0, I S -14 =08 [, o B 3-40 1.8-2.3
165 Stronghurst St JoAM. .. ... .o vt e e 1-2 1 62-69 25-28 41-49 2.4-2.9
2;9 %aintor. 1sil{;y LBV ORTN M 2y i dison s sy Py o voshss o emionse €zske nimim vavye e it oo ol wnems avsamiligor o g—l (2) ;g—&g}g 29-32 50-56 3.0-3.5
120 VB EILEIOIING 214 2o 6 Vil eivorocy, exeSoetyebepsanwretfor e o o s 3 a7 R0, RSOSSN W 9 0 TSRS 06 = = 29-32 50-56 3.0-3.5
377 Tam@-like it omrn ) shRllows Do EOWEI L o cratimrie ontasstin oo sseacse v w78 bes 550 558 512D 45518 b AES 2-5 1 78-85 29-32 50-56 3.0-3.5
27 T HEORTOCT. 00T s asaon b o i i N A A AP T TS RO 50 P A0 U o A W A 2-5 0 70-77 29-32 50-56 3.0-3.5
164 DRRGR BRI v oie o ol e 1 iy 35 Sb R L3 510 o e B AT 8 5 St ot A B 0-1 1 54-61 19-24 41-49 2.4-2.9
{g(Z) wa{}as}é m'lltyl QI Swir iy it e St st e B e e T Y 821000 70 et oo (e i 6 1 8—} (1) gi—ﬁ{ %g—gg 25—32 2.4-2.9
I BT RS e M e - e BT e SN s o S ol S, I . - - - 1-49 2.4-2.9
176 Waukegan group, 15-18 inches to sand or gravel. ......... ... ... i 1-2 1 27-35 < 18 25-32 1.2-1.7
177 Waukegan group, 24-30 inches to sand or gravel. .. ...t 1-2 i 36-44 19-24 33-40 1.8-2.3
178 Waukegan group, over.36 inches to sand or gravel..........o.iiuiieriiiiiiine s iieroniseiinanes 1-2 1 62-69 25-28 50-56 2.4-2.9
10? wautegﬁn lpﬁula, IBACFATCIY TGO 11510 g i o diusiong s woimsssmai smomiogessts s sovearica S5 e 1m0 656 & wsirs 4l }-3 1 ?g—gg 19‘%4 33-40 1.8-2.3
aiaRn A BUTNOUI L 1 oaline s e i ma bl dbibaiss:ats sho Vst Al sts Voot g 3o oI 5 e R B R b R 8 ~2 1 — 29-32 50-56 3.0-3.5
ig; vacﬁster' lstnlty T A L L s g—é g Zg—4i 29‘?% gg—gg .%(8)—3 g
elerSIbIOND. L., o 5o sie s sinisie Broomtnie ~ 36— < ~d .8-2.:
369 Winterset silty clay loam. . 0-1 0 70-77 25-28 50-56 3.0-3.5
249 IR SO SIHITORTIN .« co. e oo aticerve, o saiyssedomsi sty e oo v aens ot e Sy v om0 TPy 0-1 1 36-44 < 18 25-32 1.2-1.7
aSee table 1 for explanation of column headings.
bYields highly variable as a result of drainage difference.
cYields variable because of dissection, flooding and drainage difference.
dSee individual soil types.
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