s

i
Soil Series 84

A Report on Field Research in Soils

(A compilation of recent experimental
results by personnel of the Department
of Soil Science, Extension Specialists
and Agronomists at St. Paul and the
Branch Stations at Crookston, Grand
Rapids, Lamberton, Morris, Rosemount,
and Waseca).

Department of Soil Science

University of Minnesota

March 1969

Some of the results herein reported are from
experiments carried on during 1968 only, and should
not be regarded as the results obtained over a number
of years. The investigations are those of a more
prectical nature, and do not include some of the more
theoretical problems presently under study in green-
house and in the laboratory. Because these are largely
results of one year they should not be considered as
conclusive and are not for further publication.



1.

10,

1l.
12.
13.
14,
15.
le.
17.
18.
19.

20.

ii

TABLE OF CONTENTS

Climatological Notes.
Some Cliﬁatolog{cal notes, fall 1968

Weather summary, Southwest Experiment Station, Lamberton - 1968

Soils ?ﬁxsics

Method of corn planting study - University of Wisconsin
Experiment Farm ‘ ‘

Land forming experiment -~ ﬁorthweét'Experiment Station, 1968

Field experiment with asphalt soil barriers (22" deep) on sandy
$0ils in Sherburnme county. (E1k River) 1968.

Water content of a free draining Hubbard loamy coarse sand

Water content of a free draining Zimmermén fine sand
Herbicide Residues

Soil pesticide residueustudies.

Lime Experiments
Lime plots, Lamberton, 1968

Fertilizer and lime trials at Pierz, Morrison county,
Minnesota 1968

Rosemount Experiments

Rosemount soils farm, agneral conditions an@ results
40 versus 30 versus 20 inch row sﬁééinévfor corn
Early versus late planting for corn

Continuous corn cropping system

Corn and soybeans in a crop:rotation system

Lime on continuous corn

Fertiliged alfalfa yields

Alfalfa versus Birdsfoot Trefoil in pasture mixtures
Fall versus spring‘paStﬁre renovation

Continuous corn - high fertility experiment

PAGE

12

25

26

30

32

35
36
39
41
41
44
44
50
52
54



21,
22,
23,

24,

25,

26,

27,

28,

29,

30,

31.

32.

33.

34,

35,

36,

37.

38.

39.

iii

PAGE
Morris Experiments
Weather summary - 1968 56
Use of varying rates of nifrégén ;hd starter on corn in 1968 57
Use of seed incorporated (pop-up) fertilizer 57

The effect of fertilizer placement at different broadcast rates
on corn yields at Morris in 1968 58

The effect of starter rate anﬂ'placement of five broadcast rates 58

Effect of hiph rates of phosphate with and without zinc on

corn yields 59
Phosphate fertilization of continuous corn , 59
Zinc fertilization of continuous corn 60
Continuous corn silage 61
Corn irripation experiment 62
Phosphate and potash fertilization of alfalfa 65

Waseca Experiments

Foliar application of micronutrients to soybeans 67
1968 zinc sources trial for field corn 69
Fertilizer placemeut study on corn 1968 70

Nitrogen Experiments

The effect of nitrogen source, placement and time of application
to a Webster clay loam at Lamberton on 1960-68 corn yields and
the nitrogen content of the corn grain 71

The effect of eleven years of annual application of nitroecen
for continuous corn on soil reaction and on zinc concentration in

the sixth corn leaf at silking, Morris 1968 76

Concentration of nitrate nitrogen (N03~N) in free soil water in
Webster clay loam subsoil at Lamberton under and adjacent to
continuous corn with annual nitrogen fertilization 78

Soybean nitrogen fertilization study at Morris, Waseca, Lamberton,
Grand Rapids and Crookston 83

Polyphosphate Investigations

1968 Polyphosphate investigations 86



Y4

40,

41,

42,

43,

44,

45,
46.

47.

48,

49.

50.

51.

52,

53.

54,
55.

56.

iv

Potassium Egperiment PAGE

Effect of potassium fertilizer sources and rates on soybeans
at Elk River . o . : ' 92

Fertilizer placement and time of agplication experiments

Soybean fertilizer placement study at Lamberton, Morris and Waseca 98

Effect of winter versus spring fertilization at Rosemount and
Lamberton. 105

Secondary and Micronutrient Eleménts
Sulfur investipations on soils and blants in Minnesota 108

Zinc trials on sugarbeets - 1968 Northwest Experiment Station at
Crookston ¥ 112

Effect.of iron and zinc. chelates for flax at Crookston, in 1968 115

The effect of high rates of zinc deficient soil in Swift county
on corn growth and leaf zinc concentration in 1968 117

The 1966-67-68 experiments on effect of zinc sources and zinc
phosphate interaction on corn leaf composition and grain yield on a
calcareous loam in Swift county 118

Effect of micronutrient additions for soybeans on seed yield at
Big Lake, Lamberton, Waseca, Morris and Rosemount 125

The effect of zinc and phosphate application on zinc. and phosphorus
concentration in corn leaves and ear on corn yield of two farm
fields in Stevens and Traverse counties 126

A survey of micronutrient additions to corn in southwest
Minnesota 128

Cobalt content of Minnesota soils, legumes and grasses 136

Soybean Inoculation Studies

1968 soybean inoculant testing program at Rosemount, Waseca,
Lamberton, Morris and Big Lake 141

Soybean variety - Rhizobium japonicum interaction studies at
Crookston and Grand Rapids 146

Suparbeet Experiments at Crookston
Sugarbeet rotation study -~ 1968 149

Alfalfa removal versus plow-under for sugarbeets in 1968 151

Potato Fertilization

Soil fertility experiments on potatoes 152



57.

158.

59.

60.

61,

62,

63,

0i1 Crop Fertilization

Fertilizer trials on oil crops, Northwest Experiment Station,
Crookston, 1968

Summary of 1968 soil fertility work on sunflowers at
Rosemount, Elk River and Grand Rapids

Park Rapids Experiments
Yield potentials on a Doreset sandy loam, 1968
The effect of variety and population on corn yield

Salt Application Experiment

The effect of salt applications to an Ostrander silt loam at
Rosemount and to a Webster clay loam at Lamberton on soil
conductivity, plant population, and yields of Hark and Chippewa
64 soybeans in 1968

Fertilization for Grass Seed

Trace element study with Kentucky bluegrass and timothy, 1968-
Roseau and Lake of the Woods counties '

Soil Testing

Soil testing in Minnesota during 1968

PAGE

155

158

159

161

168

177



(A

-l-
Same Climatological Notes, Fall 1968

by Doneld G. Baker (Feb. 196€9)

A. Summary of the 1968 Soil Water Survey

‘The Fall, 1968, soil water results ere shown in teble 1. Unlike
several previcus years, and 1967 in particular, the soils almost every-
vhere contain en sbundance of water. With an average availsble water
content of arcund 9 inches the solls are thus cepable of sustaining
crops from planting in mid-Mey to the end of June without additional
precipitation. ‘

The relatively high soil moisture reserves do pose two possible
handicaps over more normal seasons. One is that due to such high soil
water reserves the soifll._ éannot absori‘a‘ as much spring runoff and precip-
itation as usuel. And this leads to a greater possibility of spring
flooding. A second handicap is that with 1;10re water in the soil than
usual the solls will be slower to warm unlgss there is a higher than
usﬁal eveporation rate this spring. '

| There were a mumber of sites where thé so0ils were simply too wet to
‘obtain semples. This, of course, was a direct result of the most umsual
p:;ecipitatioﬁ distribution, particularly ai:‘ the end of the growing season.
Figure 1 contrasts the 1968 season with the average for 1961-67 at Lamber-
ton. The difference begins in the early spring with the very low water
reserves., And then with:hardly & pause the reserves contime to increase
even through the growing season, which is just the opposite of the normal
course of events. No measurements were mede after September 13, 1968,
but the soll water undoubtedly contimued fo increase as shown by the

dashed line, °
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Table 1. Fall, 1968, soil water survey results (from sampling to a depth of 5 feet).

.« LY

Total Inches
.veilable % of Difference Water Used
Water, - Possible PFall '68- In Season,
County Nearby Town Operator Soil Type Crop Inches Water Fall 167 Inches
Big Stone Ortonville H.Dimberg Barnes c.l. Smell grain 2.6 22.8 + 1.8 16.9
, ‘ (4/12-11/6) 0OG
Big Stone Beardsley Wright Barnes si.l. Alfalfa 0.5 4.9 + 0.1 19.1
(4/12-11/6) 0OG
Chippewa Milan H.Olson Rothsay si.l. Small grain 7.3 50.7 + 2,6 22,8
(Big Bend) (4/12-11/6) 0OG
Chippewa Montevideo Sederstrom Barnes Corn 6.0 45.8 + 5.4 19.2
(4/12-11/6) OG
Dodge Dodge Center Sutherland Kasson si.l., Corn 8.0 76.1 + 4.8 2.2
(4/30-12/4) SCS.
Jackson Lekefield Pletz Primghar si.. ‘Corn Too wet - - - GH
c.l. to sample
Kandlychi Pennock Giese Clarion si.l, Soil bank 7.8 57.8 + 7.6 28,0%
(4/11-11/6) 0OG
Kandiyohi Kandiychi Arvidson Nicollet Corn Too wet - - - 0G
to sample
Lac Qui Parle Bellingham Glasser Lestad si.c.,l. Small grain 9.7 59.1 + 2.8 24,.1%
(4/12-11/6) 0OG
Lac Qui Parle Lac Qui Parle Heimdahl Rothsay si.l. Corn 5.3 39.0 + 4.3 22,6%
(4/12-11/6) OG
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Table 1., (Continued)
Lac Qui Parle Marietta Aebli Rothssy si.l. Corn 9.3 72.1 + 5.0 ’ 20.4
< » (4/12-11/6) 0G
Lac Qui Parle Dawson Nelson Aggtad gi.c.l. Corn 9.8 90.7 + 3.6 20.6
S ‘ v (4/12-11/6) OG
Lincoln Arco Madsen Barnes c.l. Corn 6.3 49.2 + 5.2 33.4%
_ L ) . (4/13-11/4) o
Lincoln Porter Boulton Barnes si.c. Flax 8.9 69.0 + 5.2 19.4
: - . ‘ (4/13-11/4) GH
Lyon Marshall Boerboom  Vallers Corn Toowet - - - cH
. S . 40 sample
Murrey Slayton Larson Bernes si. - Too wet - - - GH
o - Cola to sample
Mille Lacs Milaca Nichols Mora si.l. Hay 11.8 118.0 + 8.3 28, 4%
. ) o (U25-11/8) scs
Nobles Fulda Horn Primgher Corn - Too wet - - - GH
o to sample
Polk Crookston Uof M Hegne si.c.l. Corn (1) . 9.8 57.3 + 8.1 19.6
o : (5/17-10/31) 08
Polk Crookston UofM Hegne si.c.l. Wheat (#4) 6.9 40.3 + 6.3 19.0 -
A . (5/20-10/31) 0S
Polk Crookston Uof M Hegne si.c.l. erbeets 7.9 46.2 + 0.2 20.0
) e (6/5-10/31) 08
Pipestone Pipestone Bucher °~ ~ Kranzburg Corn 9.9 73.3 + 8.6 25,7%
| si.l. (4/15-11/12) e



Table 1. (Continued)
Ramsey St. Paul Uof M Waukegan Sed 12.1 147.5 +12,1 23.7*
si.l. (5/2-11/8) DGB
Ramsey St. Pamnl U of M Weukegan Say 12.8 156.0 +12.8 25.4%
Ramsey St. Paul U of M Weukegan Beare of 10.8 131.7 +10.8 25.5%
: : si.l. vegetation (5/2-11/8) DGB
Redwood Belview Anderson Nicollet e¢.l. Corn Too wet - - - GH
: : to sample
Redwood Lamberton U of M Webster c.1l. Corn 3.5 35.3 + 0.4 19.8
. : o Too wet to semple after Sept. 13 (3/26-9/13) wn
Redwoed Webasso Kuehn Nicollet Corn 7.0 53.8 + 6.3 25.6%
e (4/15-11/4) GH
Recwood Morgan Prokosch Nicollet c.l. - Too wet - - - GH
N to sample
Rock Hardwick Hengeveld Krenzburg Corn 13.0 92.9 + 6.0 21.1
: si.l. . (4/15-11/12) GH
Sibley Winthrop Woods Nicollet c.l., Corn Too wet - - -
to sample (5/2-11/13) scs
Stevens Morris U of M Aastad Corn 3.4 27.0 + 2.1 18.3
(4/11-11/6) 0OG
Swift Danvers Stubbs Barnes c¢,l. Small grain 4.8 33.6 + 3,7 21,2
' (4/11-11/6) o©G
Svift Murdock Tucker Vellers si.c. Soybeans 15.4 106.2 + 6.0

(4/11-11/6) 0G



Teble 1. (Contimed)
Todd Long Prairie C.Hartung Blowers 1. Oats 8.3 96.5 - 13.8

f.s. (5/21-9/30) AF
Wsbasha Kellogg Zickrick Fgyette si.l. Corn 13.5 93.1 + 5,6 34.1%

(4/13-11/4) SCS
Watonwen Butterfield  Hanson Micollet c.l. = Too wet - - ©o& v oses
to-sample

Watonwan Lewisville Tilney Kingston Corn 11.1 91.7 + 6.4 !

si.l. : - (2/16-11/26) SCS
Watonwan Lewisville Tilney Medelia si.l. Su'garbeéts 6.6 48.9 + 0.5

: . 1.,/16—11/26) SCs
Yellow Granite Falls Velde Aastad si.c.l. Corn 8.8 i 58.3 + 4.7 : ' 2? 3 - '
ledicine : C (l./lus-l.a/B) GH

#Excessive seasonal precipitation, some of which was lost directly as runoff, gives a false ﬁ.gure as to- the quantity
of water consumed by the crop. )
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Dr. Olaf Soine of the Northwest Experiment Station at Crookston has
obtained similar data under vericus crops that he sampled during the 1968
season. Data from his corn plot are shown in figure 2. Unlike much of
the state the northwest did not receive the heavy autumn rains (see
figure 3) but did receive a good snowfall and sbove average spring precip-
itation. The result was an earlier increase in soil water reserves. Like
Lamberton the Crockston soil water reservolr contimued to increase during
the growing season-—a rare event indeed.

Figure 3 shows the September and Cctober precipitation totals which
explain the late summer and esutumn soil reservoir increases. A high of
18 inches was recorded at Tracy with secondery highs in east-central and
south-central Minnesota.

Table 2 lists the average fell soil water content at the various

sampling sltes.
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Table 2. Average fall soil water reserves in inches of aveilable
water in a 5 foot column .of soil
Ave. Vater R
County _ Nearby Town Content (in,)  Years of Date
Big Stone Ortonviile - 147 - il 3 (1966-68)
", Beerdsley 0.3 3 (1966-68)
Chippewa ’Z‘ﬁ;’fne;d)” T 6 (1962-68) 165 nsg
: Momtevideo 3.7 4 (196548)
Dodge Dodge Center 4.8 9 (1960~-68)
Jackson Lakefield _. 3.7 1 (1967)
Kendiychi Pennock 2.3 5 (1963-68) '65 msg
" Kendiyohi | 1.4 4 (1963-68) 165 msg
Lac Qui Parle Bellinghem N 9.1 6 (1962-68) 165 msg
" Lec Qui Pér;e 3.1 4 (1965-_68'_3)” .
" Marietta 6.2 6 (1962-35})‘ 165 msg
n Dawson 6.8 ’ 5 (1963-6é) 165 msg
Lincoln Asco 3.3 X 6 (1963-68)
" | Porter 501 - 6 (1963.",68,)
Iyon Mershell 5.7 | 4 (1963-67) 166,168 msg
Murrey Slgyton 1.1 . 1 (1967) 168 msg
Mille Lacs Milaca 6,7 8 (1961-68)
Nobles Fulda 3.1 1 (1967)
Polk Crookston 5.6 (Plot 1) 8 (1961-68)
" " 3.7 (Plot 4) 3 (1964-68) 166 msg
" " 7.9 (Plot 5) 4 (1964-68) '66 mag
" " 5.8 (Plot 6) 3 (1964~66) 167,168 msg
" " 2.9 (Plot 7) 2 (1966-67) 168 msg
Pipestone Pipestone 5.6 2 (1967-68)
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Table 2. (Contimued)

Ave, Water ,
County Neerby Town Content (In.) Years of Data
Remsey St. Peul 6.9 (Sod Plot) 4 (1965-68)

" " 6.4 (Soy Plot) 6 (1962-68)164,'67 msg
" " 8.3 (Base Plot) 3 (1965-68) '67 msg

Redwood Belview 5.5 6 (1962-68) 168 msg
" Lemberton 5,2 7 (1961-68) 168 msg
n Morgan 7.6 3 (1965-68) 168 msg
" | Webasso 5.2 5 (1963-68)
Rock Herdwick 10.0 2 (1967-68)
Sibley Winthrop 8.5 7 (1961-68) 168 msg
Stevens Morris 2.3 2 (1967-68)
Swift Danvers Leb 5 (1963-68)
" Murdock 10.1 5 (1963-68)
Todd Long Prairie 8.3 1 (1968)
Watonwan Butterfield 7.4 7 (1961-68) 168 msg
n Lewisville 7.6 3 (1966-68)
(Mad)
" Lewisville 8.1 3 (1966-68)
(King)
Webasha Kellogg 9.5 8 (1961-68)

Yellow Medicine Granite Falls 9.3 6 (1963-68)
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Those to whom I em indebted for cbteiriing the soil semples or

supplying soil water data ere the following:

Mr. E, C. Drogemller, Work Unit Conservatienist, S.C.S, U.S.D.A.; -
Gaylord

Mr. A, N, Fischer, Work Unit Conservationist, S.C.S, U.S.D.A.;
Long Prairie | o

Mr. Orville Gunderson, Area Soils Agent,:U. of M.; Morris

Mr. George Holcumb, Area Soils Agent, U. of M.; Marshall

Mr., Williem M. Kelton, Vork Unit Conservgpioniat, S.C.8, U.S.D.A,;
Milaca -,

Mr. Patrick N. Kennedy, Work Unit Conservationist, S.C.S, U.S.D.A.;
S'i;. Jemes

Dr. W. W. Nelson, Southwest Experiment Station, U. of M‘.; Lamberton

Mr. G. J. Stickeler, Work Unit Conserva}t.{l.onist, S.C.S, U.S.D.A,;
Kellogg |

Dr. Olef C. Soine, Northwest Exper:l.ment Station, U. of M.; Crockston
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deether Summery - 1968
Southwest Experiment Station, Lemberton

‘dellece W, Helson, Supt.

Precipitation £ir Tempersture Soil Temperature

Yonth Period Inches: .  fLve.Mex. - Ave.Min, - Ave.2" - Ave.l2V

Jamary 1-31 0.45 27 7 27 29

February 1-29 0.08 - ‘ 27 5 25 - 26

Merch 1-31 0.88 57 26 37 34

April 1-10 2,21 - 58 33 42 39
11-20 1.32 69 43 51 45
21-30 _0.92 165 38 50 46
Total Lobbd

May 1-10 0.47 69 Al 54, 51
11-20 0.55 68 40 56 51
21-31 0,68 68 56 57 52
Total 1.70 .

June 1-10 1.87 9l 63 AN 61
11-20 0.25 82 53 70 64
21-30 .84 80 54 68 63
Total 3 . 96

July 1-10 0.7 82 56 73 65
11-20 3.32 89 67 80 71
21-31 5,60 81 59 80 69
Total 9.63 - ’

hugust 1-10 1.45 85 62 % 69
11-20 0.28 82 55 71 67
21-31 0.30 8l 59 74 68
Totel 2.03

September 1-10 1.61 73 49 64 63
11-20 1.63 75 54 63 62
21-30 hoti2 72 47 60 59
Total 7.66

October 1-31 7.88 63 40 50 52

November 1-30 0.72 42 27 37 41

December 1-31 1.46 24 9 30 34

(Growing Seeson)

April 1-September 20 29.43 76 51 64 59

(£nmal)
Jamuary l-December 31 40.90 58 35 49 JA:;

\Z
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Method of Corn Planting Study
Lancaster, Wisconsin - University of Wisconsin Bxperiment Farm
Ty s .

Arthur Peterson, James Swan and William Paulson, Supt.

The following field experiment was conducted near Loncaster, Wisconsin
during the 1968 growing season.,
Soil: Fayette silt loam, 6 to 8% south slope, previously in corn
Fertilizer: 250 to 300 lbs/acre of 6-24-24
___;gg__ ibs of N as anhydrous ammonia

Population planted 22,000 plants/acre, depth of planting 1% to 2 inches
on wheeltrack planting and 2 to 2% inches on coulter planting.

Corn: Wisc. 601, 110 days |

Experimental design for final yield - 4 x 4 latin square (plot size was
18 x 50 feet with alleys of 15 to 50 feet). Soil temperature and early
growth oonnot be analeed in the latin square design.

Treatments: 1 Plow-disk-harrow

2 Plow’
3 Chisel:
4 None |

Tillage and planting on May 8. All treatments were chisel plowed in
early April 1968. |

Yield determinations were made on the wheeltrack treatment only.

Each plot consisted of six 36-inch rows S50 feet long. Each plot was
divided into three igrow subplots with the following types of planting:

coulter, wheeltrack, and combined wheeltrack and coulter.
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Soil temperature measurements

TN

.

Soil temperature was measured on the following treatments:
1 Plow-disk-ha:row (coulter)
2 Plow (coulter) -
2 Plow theeltrack)
4 None (coulter) .
No temperature measurements were made ;n the chisel treatment. One set
’ of thermocouples was placed in a chemically killed sod plot.
Soil temperatures were measured by thermocouples on 2 reps (only one rep
was part of the 4 x 4 latin square). Thermocouples were placed at the
3-inch depth in the row. 'Feuf eeuples were used in parallel in each

treatument.

Final stand and yield

Populatien' Yield

: - at harvest bu/acre at
Treatments plants/acre 15.5% moisture
Plow-disk-harrow 21,200 a 130 a
Plow 17,500 b .. . 128 a
Chisel 19,500 a 126 ab
None 19,400 a 121 b

Significant at 5% level by Duncans New Multiﬁle Range test.
Above yield and stand measurements were taken from the
wheeltrack treatments.

1968 Weather Record at Lancaster

Ailr Temperature Precipitation
Departure Departure
from from normal
Month Avg. Max, - Min. Normal Inches “Inches
May 55.0°7 79°¢ 32°F  -4.1°F 2,42 -1.43
June 68.2 89 49 -0.3 7.47 +2.54
July 70.4 89 48 . -3.0 5.51 - +1.78
August 70.1 91 50 -1.6 3.9 +0.11
September 60.8.. . 83 38 -2.5 4.12 +0.44

Early growth was measured on June 17 on two reps not included in the
4 x 4 latin square. Later infiltration measurements were taken on these
reps and final yields could not be taken.
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Treatment . Early Growth

Plow-digk-harrow. @ 42 gms

Plow = - . 32 -

Chisel - . 33

None =~ . ) |

(Sod) . (12)
Conclusions:

1) Differences iﬁ-éarl& égowth oﬁ;the i“reps me;sured were not significantly
different at the 10 percent leyel‘for either the 4 tillage treatments or the
3 types of planting. (The sod treatment was not included in the analysis.)
2) Compared to the plow-disk-harrow (coulter) treatment, small reductions in
soil temperature were measured for.coulter planting on the plow and none
treatments. Small increases in soil temperature were measured for the plow
‘(wheeltrack) treatment. On the sod (coulter) treatment decreases in soil
temperature of up to S°F were meastred. Early growth was greatly reduced on
the sod treatment.

3) Final yields were significantly lower at the 5 percent level on the
"noné" tillage treatment. Similar results were reported from Ohio. Research
in Ohio in which conventional and "no tillage" systems were compared,
indicated yields decreased on '"no tillage" trials on crusting soils with

5 percent cover. There was no difference in yields at 50 percent cover and
yields increased_with "no éillége';ht 90 and 100 percent cover, N. Rask,

G. B. Triplett, D. M. VanDoren, Jr., (Ohio Report, January-February 1967,

page 14, 15). Plant populations va;ied on the tillage treatments and were
significantly lower on the wheeltrack-plow treatment.

4) Average air temperaéure in Mayuwas 4°F below the mormal. Rainfall was

above normal in June and July.



Soil temperatures at three-inch depth under designated tillage treatments

(average of 2 reps - only one rep was in the 4 x 4 latin square)

Dates Plow-Disk-Harrow Difference in Soil Difference in Soil Difference in Soil Difference in Soil
(coulter) Temperature for Temperature for Temperature for Temperature for
(conventional) NONE (coulter)-conv., Plow{wheelrrack)-conv. Flow(cculter)-conv. Sod {coulter)-conv,

AM PM AVG AM P AVG AM PM AVG AM ¥ . AVG AM PM AVG
°F °F oF oF oF oF OF oF op oF OF OF oF OF oF

May 9-11 48.7 60.8 S54.8 +0.4 -0.3 +0.1 -0.4 +1.8 +0.7 40.1 40,1 +0.1 - - -

12-18 53.9 62,0 58.0 -0.3 -0.1 -0.2  -0.1 +1.3 +0.6 -0.3 -0.1 -0.2 -0.4 -2.8 -1.6
© 19-25- 53.1 61.5 57.0 -0.3 -0.7 -0.5 -0.3 +0.9 +0.3 -0.5 -0.2 -0.4 +0.3 -2.,7 -1.2

May 26 . }

June 1 55.3 62.0 58.7 -0.1 -0.4 -0.3 +0.1 +0.4 +.3 -0.1 -0.3 -0.2 +0.3 -1.4 -0.6

June 2-8 66.3 79.4 72.7 0.8 -l.4 -1.1  +40.5 +1.3 +.9 -0.3 -0.6 - -0.5 -3.0 -7.5 =-5.2

9-15 66.7 73.4 70.1 -0.3 -0.8 -0.6 +0.1 0 +.1 -0.1 -0.6 -0.4 +.2 -0.9 -0.4

Note - Read to nearest 0.5°F so differences less than 0.5°F are within the error of ﬁeasurement.

are for days with both AM and PM readings.

AM readings taken 0900 DST +
PM readings taken 2000 DST +

2 hours
2 hours

Average readings
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Land Forming Experiment
Northwest Experiment Station, Crockston - 1968

‘ . Olef C, Soine, Soil Scientist

This experiment wes laid out in the £all of 1965 to study the
effect of 5 different methods of lend forming on crop yields in a
rotation of corn, wheet, barley, end elfelfa., A fertilizer trial was
included in the experiment.

The 'wheat: yields in 1968 were good, but lower than those of 1967.
The lowesf ylelds were on t.hé .02 and .0l percent and level treatments
plots, partly becsuse the soil was most disturbed here during the
initial lend forming, The 40+40+20 fertilizer gave the lergest yleld
increages on all treatments in 1968 and also for the 3-year averages.

The barley.y:‘lelds were averege and the 40+/0+20 fertilizer in-
creesed the yields fram 10 to 16 bu. on all treatments over the check
i)lot. The 0+40+20 fertilizer gave 4=6 bu. increases over the 0O+, 0+0
spplication in 1968. In the 3~year aversges, the 40+,0+20 fertilizer
showed 20 and 17 bu, increases over the check on the ,02 and .0l per-
cent slope treaﬁnents » respectively.

‘Th;e 1968 corn yields were very high and there were very little
diffgre;zcea between the fertilizer applicatiocns,

There were no alfalfa ylelds in 1966 and the drought of 1967 hed
a severe effect on the new seedings. On the "Land Smoothing" plots
the alfalfa stends were too poor t;a ﬁarveet. The ylelds were varisble
on sll treéatments in 1958 end no definite trends were evident from the
various fertilizer spplications, -
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Effect of 5 different methods of "Land Forming" on the yield of corm, wheat, barley end elfelfa.

Land Forming Fertilizer

Wheat Berley Alfelfak®
bu/acre 1bs/acre
Treatments 1bs/acre 1968 Av 1966-68 1968 Av 1966-68 1968 Av 1966-g3 1968 Av 1967-68
0+0+0 102 83 41 38 57 51 L6770 3807
CHECK O+40+0 100 83 A 37 63 55 4927 3855
0+20+20 105 79 40 36 58 48 4402 3593
4O+40+20 111 87 49 39 67 57 4015 3378
: 0+0+0 107 84 36 35 52 JA T 4417 3911
.02% 0+40+0 100 81 33 35 56 45 5116 4386
SLOFE 0+40+20 105 Yy 30 34 62 49 5353 4430
LO+40+20 100 86 43 40 68 - 6l A4, 4088
' 0+0+0 100 75 32 32 61 43 4242 3610
.01% O+40+0 93 T4 30 3 61 42 5255 4012
-SLOPE 0+40+20 93 78 35 34 62 47 5903 4363
: 4LO0+,0+20 96 81 48 40 72 - 60 4599 4126
R 0+0+0 ‘100 82 33 35 - 56 53 2689 3284
LEVEL 0+40+0 100 86 35 35 56 56 2784, 3040
0+40+20 90 80 36 34 62 50 2025 2764,
4LO+40+20 102 8s 46 39 68 61 2899 2974
0+0+0 100 87 A 38 57 56 2623
LAND O+40+0 104 a7 47 39 57 - 52 2071
SMOOTHING O+40+20 93 85 41 39 61 61 2033
40+40+20 97 83 45 39 74 62 2044

%15.5% Moisture, 22-inch rows

##15,5% Molsture, 2 cuttings
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Field Experiments wit.hAsphalt Soil Barriers (22" deep)
on Sandy Soils in-Sherburne County in 1968

. . George R, Bleke

... Prdcipitetion Recdrd.
Elk River Experiment Station

1968
iate  Inhes  date  Inthes dute  Tnihes aete Inbhse
L Y 1 .21 5' .05 3 49
17 Py, 13 . 7 a8 4 .a
18 1/ 15 1.87 8 2,92 9 .37
20 Y 17 W07 7 16 .26 16 12
2 0.73 18 23 19 " .06 17 1.52
24 TR - 22 T - % .. W5 . 18 .67
% . 040 2% T ... 13 om
7 TR 29 .07 3 o 20 .02
11 £

1/ Amount unknown. Reingsuge installed June 21.
2/ Rein over weekend préeceding 17th unknown smount,
IR indicates trace, legs than 0,01 inch.
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.. AsphalXt ‘Barriers
7 11968 Potato Yields

Elk R ye’x‘ Experiment Fleld
e )
Irrigated . Not Irrigated
Item Barrier No Barrier = Barrier No Barrier Significance
Yield A1
ewt/A 218.7 203.6 .. 124.5 85.8 N L.
Knobs owt/A 8.0 '6.6; | 3.1 43.8 I
Sp. Gravity 1.0070  1.0773 1.0742" 1.0727 NS
Asphelt Berrlers
1968 Snep Beans Yield, lbs/A
Elk River Experimental Field
Not Irrigeted - Irrigated Statistical
Size No Barrier Barrier No Barrier Barrier 'Significance
1 116.7 196.0  264.3 204.9 NS
2 249.9 201.7 926 339.4 NS
3 300.0 313.5 508.1  563.2 NS
4 87.0  970.5 1240.6  1247.0 NS
5 1958.4 20714  2890.1  2510.0 NS
5 2008.6  3268.7  2841.0  2407.2 NS
1+2 366.5 397.7 656.9 5443 NS
34*5 3105.3 3355.5 4638.8 4320,1 NS
1,2+ 6 2375.1 3666.4 3491.9 2951.5 Irr. x B#
Totel 5480.4 7021.9 8137.0 7271.6 NS
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L S - - Asphelt Barrier Experiment
P : 1968 Sweet Corn Data
: Elk River Satellite Farm

K As;;halt. Barrier Applicati-en Rate (gal/A)

o

0 800 . 1100 1600
Carn height, inches 47.6a 52,06 52.2b 52.9b
>~ Weight of ears, 1bs . 7,620a .8,805ab 9,066be 10,112¢
", Number of ears, lbs 21,390 21,353 . 21,698 24,012
¥ "Inmature ears, lbs 1,010 908 - 968 1,127
*  No., immature ears 6,843 5,999 - . 6,244 6,743
- Gross wt - immature 6,6108 7,897 8,098b 8,985b
Gross No. -~ immature 14,547 15,355 15,455 17,270
Mean wt/ear,lbs 0.46 0.48 0.52 0.52
Ears with smt, 1lbs 156a 584b 873b 857b
< Mo, ears w/smit 2458 871b 1180b 1298b
. Ditto 99% lebel 2458 871ab 1180b 1298b
Missing kerrels, rows 2/ 7.1 7.1 7.2 7.3
Filled esr ends 2/ 5¢4 5.7 ’ . - 5.9 6.0
Overell visuel quality 2/ 5.7 6.4 6.4 6.6

1/ Values are on acre basis except as noted. Values with like letters ere statistically
equal; with unlike -letters different by DMR test at 95% probability level unless noted.
Values without letters not different at 95% probability level.

2/ Meen of arbitrary 1 to 10 scale rating on random subsample from each plot where 10 was
best, 1 poorest.
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1968 Sweet Corn Yields with Asphalt Barriers
Elk River Experimental Field -

Irrigated Not Irrigated Stetistical

Barrier No Berrier Barrier No Barrier Significance?
Weight 1bs./A. 14,932 13,768 ' 13,225 11,269 Barrier#
No. ears/A 24,682 23,386 22,841 20,896 NS
Quelity rating! 7.1 7.52 7.0 6.77 NS
Weight/ear 0.61 0.59 0.60 0.54 Baﬁrri‘er* ’
- Irrigationt
No, eers smt/ |
total eers 0.028 0,020 0.018  0.024 NS
Filled ends of earst 5.88  6.09 6.21 5,76 NS
Missing rows &

kernels 8.55 7.87. . 8.19 7.83 Barrier#*

loverall quality, filled eer tips, end missing rows or kernels: weighted
reting based on examination of about 36 randamly selected ears per plot
separated to good, medium and poor.

Values are derived from good = 10, medium = 6, and poor = 2,

2Single asterisk is 95% level; NS means difference not significent. None
of the barrier x irrigation :I.nteractions was significant.

)

<
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. Date of Irrigation
", Asphialt Barrier
Elk River Experimental Field
“Data Book 41
1968

PP TW

Water was added at the pate of about 0.4 to 0.5 inches per hour. This
varied slightly depending on other irrigation systems using the scurce.
Amounts added are nominal being approximated by placing cens et randam
on plot being irrigated.

Date Setting Amount in inches
July 2 West half 1

July 3 Eest helf 1

July 11 Both halves 1

July 25 Both 1

July 30 Both .75
Sugust 5 Both 1

bAugust 15 Both 9

August 21 Both 9
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" Watér Content
30 inch freé darining profile
'Hubbard Logmy Coarse Send
Elk River, Minnesota

1968
: Mep..Location

Depth in inches M5 K, M3 L2 Mean

Water Content by Welght
0-3 14.73 15,06 12434 13.16 13.82
3-6 12,16 10.87  8.65 11.71 10.85
6-9 6.88 7.55 6.04 14.34 8.70
9-12 5.71 ~6.11. 5.95 11.67 7.36
1215 8.63  6.31 6.49 17,71 9.79
15-18 8.78 7.02 13.14 16.44, 11.35
18-21 14.26 11.00 1.27 15.56 13.02
21-24 13,52 10.39 15.24 15.48 12.93
2427 13.46 10.29 14.37 13.52 12,91
27-30 9.64 13.42 11.53

| ) - ‘_Hhter Content by Vbﬂumg
0-3 18,71 21.84 18.63 17.63 19.20
3-6 15.44 15.76 13.06 15.69 14.99
6-9 9.29 11.33 9.12 19.26 12.25
9-12 8.28 9,78 9.40 16.92 11.20
12-15 13.81 11.23 10.64 27.10 15.70
15-18 14.05 11.93 21.68 25.15 18.20
18-21 23.53 18.15 18,60 2490 21.30
21-24 22.31 17.14 25.15 25.54 22.54
24=27 22.21 16.98 23.71 22.31 21.30
27-30 15,91 22,1 19.03

"
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Water Content
30 inch free draining profile
Zimmeymen fine sand
Elk River Satellite Station, Minnesota

1568
Location
Depth in inches A _ B, Mean
Weter Content by Weight .
0-4 11.85 S 1.69 .77
4~8 13.47 13.44 - 13.46
8-12 12,81 15.91 . 1436
12-16 La54 17.58 .. 16,06
16~-20 19.52 20,21 19.87
2024 20,78 . 2,16 20.97
2428 21,95 20,50 21,23
8-30 20,89 . . f345 22,02
_.Water Content by Volume

0-4 18.37 18.12. 18.25
4~8 20.88 20.83 20.86
8-12 19.86 - - 2466 22,26
12-16 22.54 27.25 24,90
16-20 30.26 31.33 30.80
20=24 32.21 32.79 32,50
2/~28 34.02 31.78 32.90
28-30 32.38. 35.88 34.13

1/ Composited soil 8-30 inches was used sircé texture end dena:lty do

- not vary in this soil,
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Soll Pesticide Residue Studies

Russell S. Adsms, Jr.

Simuleted etrazine residue plots were.“contimzed at Lamberton, Morris,
and Weseca in 1968, Again "residue" rates of atrazine were incorporated
in the spring prior to seeding of oate end soybesns. Yields for 1968 end
averages for the three yeer study are shown in Tehle 1. Field plots in
1968 were subject to severe extremes of weather. Osat plots et Lemberion
end Weseca experienced hail, winds and late freezes. These weather factors
spparently were edditive to the atrazine injury as the 1/4 1b rate of atra~
zine at both locations was sufficient to reduce cats stends by more then 50%.
At Morris between 1/4 and 1/2 1b was necessary for 50% stand reduction.
Recovery was gocd at Lemberton and ost ylelds were not appreclably affected
by 1/2 1b of atrazine at Lamberton or at Morris. Between 1/2 and 1 1b/A was
required at all locations to reduce yields by 50%. Considering a 20% yield
loss es severe, approximetely 55% reduction in stend can be ‘tolerated when
normel recovery is teken into sccount. In the three year study epproximetely
0.6 1b/A of atrazine was required to produce 55% reduction in stand.

The season was such that severe atreszine injury occurred in soybeens
et the 1/2 and 1 1b/A rates ot Morris., Little affect on stand wes observed
at the other locations. Weeds in the row were a problem at both Lamberton
end Morris. Soybeans have little capacity to compete with weeds. Only a
few in the row can reduce yields. In 1968, grasses seriously infested the
rows in plots where only simulated atrazine "residues" treatments were ep-
plied, A small amount of atrazine resulted in scme weed control which off-
set the etragzine injury Iwhere no éthef herbicide Vtreatnent was used.,
Wherever weed free checks were successfully esteblished ylelds in those
checks heve generally been es high or higher than the highest yielding

chemical treatments.

o
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Teble 1, Sterd and Yield of Oats end "soyﬁeans When Atrazine Vas Incorporated

Lemberton Hageca
Atrazine Stand, % Control Yield, I_Jg[A Stend, ﬁ Control Iield, bu/A Stend, % Gontro Yield, bu/A
treatment
1b/A 3 year 3 year 3 year 3 year , 3 year 3 year
1968 Avg. 1968 Ave. 1968 Avp, 1968 Ave, 1968 _Avg. 1968 Avg.
g 5 | Lodi Oats, average 5 replica‘t.ions
0 : 100 100  32.8 445 100 1000 “75.8 7.5 100 © 100 56.4  68.2
v/ My - T3 37.6 46.0 5 78 79.9 86.8 46 66 42.6 59.5
1z 4] 56 293 43.7 32 48 59.6  71.8 46 4 35.5  46.7
1l 30 22 16.8 23.2 - 17 - 26 28.9 52.0 17 28 17.0 34.3
11/2 1 18 7.5 16.1 - 6 17 4.2 31.7 7 15 1.8 23.5
Chippewa 6/ Soybeens, average 4 replicetliomns
0o 100 100  10.2  16.1 100 100 6.2 15,2 100 100 35.6  33.8
1/4 83 85 11.0 16.0 101 101 8., 18.5 108 105 35.3 35.1
1/2 85 88 1.1 15.9 A8 84 6.4 17.2 105 100 37.5  30.7
1 80 86 11.3 14.9 43 71 2.7 1.2 90 81 33.4 28.6
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Field data for 1968 and cumulative three year averesges are given for

the herbicide interaction plots in Table 2, In these plots atragine was
Incorporated in a split plot design ecross plots conteining no chemicel,
limiron (2 1/2 1b/4), CDAA (5 1b/8), emiben (3 1b/A), end triflurslin

(1 1b/A). As in previcus years atrazine~linuron end atrazine-amiben plots
sppeared to suffer the greatest physicel injury., This has not been re-
flected in the three-year aversge ylelds because of the additional weed
control obtained in all the herbicide-atrazine treatments. However, with
etrazine-limron plots 1 1/2 1b/A or less atragine was required to reduce
yields (compared to the limuron control) by 50%. All other herbicide-
atrezine combinations required 1 1/2 1b/A or more atrazine to reduce
yields by 50%. boneiatently atrezine-trifluralin trestments gave the
least reduction in yleld from atrazine., Csution should be exercised in
interpreting these data broadly, The soil characteristics in the plots
at these three stations were similar in texture (ell clay loems), orgenic
matter content and pH. Consequently, results observed there might not
be duplicated in coarse textured soils or solls low in organic matter.
Furthermore, one cannot be certain that applying atrazine in "residual”
emounts near the time of application of the other herblcides would give
the seme results as residusl atragine. Atrazine was epplied in the
spring in order to have a reasonebly reproducible amount of eirazine
from year to year. Carryover of atrazine from the previcus year will
very widely, depending upon weather conditions during the growing season
after application of the herbicide, and cannot be relied upon to be

present in sufficient amcunts to give injury.

U]
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Table 2. Yield .of Chippewa 64, scybeana as affected by herbicide treatments and residue amounts of atrazine.
Four replications. ‘

nResidual® . " No chemical Limron CDDA Amiben Trifluralin

atragine - 1968 3 yr. . 1968 3.yr. 1968. :3 yr. 1968 3 yr. 1968 3 yr.
/A Avg, o bvg . Ave. - Awg. Avg,
' bu/A .
Lemberton
0 10.2- 16.4 . 20,0 19.4 20.8 20,7 18.0 20,2 19.6  20.4
1/2 11.1 15.9 15.3 17.4- 17.4 2.3 .. - 13,1 17.7 16.8 19.5
11.3 14.9 . 1205 1308 13.3 1605 ' 9'1 1603 1500 18.6
Morris .
0 (weed—free check) 17.4 T
6.2 15,2 4.9 23.0 9.9 19.7 ~ 17,7 23.4 17.7 23.8
1/4 8.4 ~-18.5 17.1  24.4 . 12,0 22.2 16.6 - 24.3 19,2 26.1
1/2 6.4 17.2 4.8 19.7 - ~6:,9 18.5 - - 11.8 20.5 16,6 23.8
) s Waéeca
0 (weed-froe check) 37.8 ‘ T ~
35.6 33.8 35.1  34.2 35.2 349 33.8  34.9 34.1 33.5
1/4 35.3 33.8 37.0 35.1 35.3  34.3 35.2  33.7 33.4 33.2
1/2 37.5 30.7 36.5 30.8 35.9 33.5 35.0 33.1 33.5 32.3

33.4 - 27.4 - 30,9 28,3 33.1  30.2 315 29.1 35.4 9.4
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Lime Plots, Lamberton, 1968
J. Grava, W, W, Nelson and G. W. Randell
A field experiment was estsblished in the fell of 1965 to study the
effects of liming on crop yields, chemicel composition of plant tissue
end chemicel properties of soils., The crops grown were: (e) Vernel
elfalfa, end (b) corn (1966 end 1968) and Chippewe soybeens (1967) in s

)

sequence, Yield, plant end soil enelytical date were reported in the

'S

"Bluebooks" of Feb., 1967, pp. 69-70, end March 1968, pp. 38-41.

Since the initisl lime treatments had not raised the soil pH to the
desired levels additionel emcunts were sepplied in spring of 1968 end
worked in soil by disking (corn-soybeens series), or disking snd plowing
(slfelfa series). £lfelfa was seeded in 1968, stand esteblished but no
ylelds were obteined.,

‘ Corn was grown in 30-inch rows; populetion: 21,000 plents/A;
heébicideéA Remrod; ell piots received 115+135+22 1b./b of plant mutri-
ents, expressed es N, P205 end K»0. 'f

Corn yield end moisture content were not affected by lime trestments
(Teble 1). The f1¥st increment of lime incressed the megnesium and
copper contents, and decreesed the mengenese content of sixth corn leef

et silking (Teble 2).

Teble 1, Yield end Moisture Content of Corn, Lemberton Lime Flots, 1968.

Rate of Lime Corn Yield g Moisture
To./Acre Bu./Acre %
0 18 37.6
3% 144 38.4 :
& 156 37.6
Significance ¥.S. N.S.
cv 6 3

# 3 or 6 tons/A, spplied in fall of 1965 end egein in spring of 1968,
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Table 2., Chemicel Composition of Sixth Corn Leaf at 9ilking, Lemberton
Lime Plots, 1968.

R R I

Lime P K Ca Mg Zn_Cu Mo Mn B Fe Sr
Treatment Percent 1n Parts per miilion in
To./acre . Dry Matter . 2. .. - ... Dry Matder,

0 .28 1,96 .67 .53a: 17 6a 95 - 36b 7 131 21

6 .28 1,81 .69 .62 19° 7sb 1.1 322 7 Tl 24

Slgnifi- S :
cence N.S. N.S. N.S, ## N.S, # H.S. * W.8. N.S. N.S.

ow 6 6 6 6 2 15 1 6 10 33 8
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FERTILIZER AND LIME TRIALS AT PIERZ, MORRISON CO,, MINNESOTA 1968

C. J. Overdahl, G. W. Randall

This experiment was initiated in the fall of 1962. Lime applications of
5 tons per acre were made at that time for the potassium experiment, bringing
the average pH to 6.72. Seeding time treatments of K in the spring of 1963
consisted of 0, 60, 120, 180 and 240 pounds per acre of K20. Soil tests,
tissue analysis and yields in 1967 showed no evidence of the 1963 K treatments
remained in the soil. . |

Annual topdressing treatmenfs,of 0, 120 and 240 pounds per acre of K20
were started in the fall of 1964, All seeding time treatments were split three
ways. This amounted to 20 plots of each topdressing rate. These plot numbers
were reduced to 10 each, (except for check plots) in 1968 when the topdressing
treatments were omitted on half of them.

Comparison is made in Table 1 of the yield differences, as well as tissue
analyses, between four years of annual topdressing with plots where the fourth
annual topdressing was omitted. There was a significant drop in alfalfa yield,
even with the 240 pound treatment, There was also a significant drop of %K in
the tissue.

The topdressings were made the previous fall after the third cutting had
been removed. Table 1 shows a serious drop in %K by cuttings which might
indicate insufficient K levels or that topdressing should be done in early
summer, perhaps after the first cutting.

Of further interest in the 1968 results were the yield-soil test
relationships for pH, phosphorus and potassium, Phosphorus soil tests from the
48 plots that had adequate lime were compared to the 1968 alfalfa yield. These
relationships are shown by curves in Figure 1. The one year's data indicate

no further yield increase beyond a P soil test of approximately 50 1bs. per

acre of extractable phosphorus (Bray's Pl)'

ot
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Similar comparisons were made with the 1968 pH versus 1968 alfalfa yields
and the 1967 soil K tests with the 1967 alfalfa yields. These are shown in
Figures 2 and 3, respectively. Again, with one year's data, the optimum pH
appears to be about 6.7 and the optimum s6il K level appears to be approximately
300 pounds of exchangeable K.

Table 1. Effect of omitting last of 4 annual fall K topdressings on yield and
%K of alfalfa the following year. (Morrison Co., Pierz, Minnm.,
Brainerd Sandy Loam soil,)

Annual treatments of K,0, 1bs/A

Cutting
0 120 240
Yields T/A 1 .67 2.02 1,70% 2.23  2.05*
2 .62 2,01 1,68%* 2.03 2,05%
3 .12 .85 .60% 1.20 ,99%
Total 1.41a 4.88c 3.98%  5.46d 5.09%c
% K, tissue 1 .93 1,96b 1,48%a 3.12¢ 2.21%b
1968 2 -- 1.44b .90%a 2.,24c 1.74%Db
3 -- .89a .68% 1.90c 1.21%b

* Topdressing omitted for 1968 crop after 3 previous applications.

6.0 -

48 plots (0 lime plots omitted) avg. pH = 6,72

500 1

4.0 -

Yield (Tons/A)

3.0 - . . - -
10 20 30.- 40 50 60 70

soil P

Figure 1. Relationship of soil test P and alfalfa yield, 1968.
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48 plots (0 P treatments omitted) avg. soil P = 37.5 lbs/A
///
1\
4
5.7 6.3 6.5 6.7 6.9
soil pH

Figure 2. Relationship of soil pH and alfalfa yield, 1968.
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Figure 3. Relationship between soil K and alfalfa yield, 1967.
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ROSI‘M(IHIT SOII.S FARH

Rosemount Agriculturgl Experiment Station
: ' 1968 . - ..

Peul M, Burson
GENERAL CO’\IDITIONS £ND RFSULTS

The yeer 1968 wes another unnsual year es fer as moisture conditions
were concerned. The moisture renge wes from one extreme to the other. The
first 2 weeks of Mey were dry, followed by e high int.ensity rein on ley 15
of 1,13 inches and Mey 27 of 1. 17 inches, making e total of 2.30 inchee
for the 2 days out of a totel of 3 85 inches for the month. The months
of September and October were very we'b in most of southern Minnesota as
well as at Rosemount. £ total of ‘over 5 00 inches for each month with a
total of 10.95 inches for the 2 months. Thie condit.ion caused poor ripen-
ing and drying conditions for .'hhe c‘orn‘.andwso;.rbeans. Scme plots were too
wet to harvest. Moisture content in the grain ren high becsuse of the poor
drying weather. After plots were ﬁérééstéa, it wes impossible to harvest
parts of same of the remaining fields ‘b‘ecanse t.he solls were too wet to
operate the heavy harvesting equipment. From Ma.rch 15 through October 31,
there was a total of 31. 16 inches of rein. June hed the highest reinfall
for a single month of 7. 1.5 inches.

411 corn snd soybeans were plented in 30 inoh rows with a final aver-
age stand of 22,000 plenta per acre for the corn. The planting rete for
corn was 26 000 kernels per scre., The final stend was about 15 percent
less than the planting rate. On the"fert.ilized corn the’stand was much
better then on the checks. The differenoe in stend of corn for many years
has been 2,000 more plants per acre on the fertilized as ccmpared to the
check areas.

Weed. spreays have been used efiery yesr for the last several years‘.

At the present time practicelly no cultivetion is being done on corn and
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soybeans. £s the weed sprsy progream:-contimwes from yeer to year on corn,

soybeans and the yesr alfalfa‘;s_aeede@%,grassy weeds are becoming a rather
minor problem. On some fields mustard end Canedian thistles ere still

causing some trouble.

40 INCH VS, 30 INCI VS, 20 INCH ROW SPACINGS FOR CORN

In 1968 all the corn end soybeens on the Soils Farm were planted in
30 inch rows with a John Deere 4-row Flexl Intergasl Toolbar plenter. This
planter can be adjusted for any row width down to 20 inches. Comperisons
were made on both corn end soybeans at 40, 30 end 20 inch row specing.

The results for corn are given in Teble 1. The rete of planting wes
26,000 kernels per acre with a final stand of 22,000 plents per acre regard-
less of the row width which wwld provide for different spacing between
plants in the row. The general trends for 1968 was an increase in yield
from the 40 inch row to the 20 inch row regardless of the fertilizer treat-
ment. In all row widths there was en increesse in yield of corn from the
use of band fertilizer and bend plus sidedressed nitrogen placement.

With soybeens where row spacing was compared, two rates of planting
of 45 and 60 lbs. per acre were slso campared. Differences in row spacing,
as reported in Teble 2, compared with different spacing of plants in the
row along with the placement of fertilizer in a bend and starter (Pop-Up).
In the case of sterter (Fop-Up), both liquid and dry meterials were used.
There was practically no difference in yield between the 60 1b, end the
45 1b, rates of planting. Injury to germinstion was noted on the dry
starter (Pop~Up) but none on the liquid which was the seme as reported in
1967. May wes comparsble to the moisture conditions in 1967 which were
also very dry. During the growing season the band placement showed the
best growth but the ylelds in the fall did not indicate this seasonel

ay
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TABLE 1, ROW WIDTH FOR CORN - 40-30-20 INCH SPACING.

Rosemount Soils Fa.rm

1968
. Fiela 18
) Fept_ilizer N Yield nBu per_scre i
‘Treatments : 40 inches 30 inches" 20 inches
Check "99.0: . 105.0 111.0
Band (1) 102.0 .. 111.0 121.0 .
Bend + N (2) 119.0 130.0 . 153.0..

(1) 300 lbs. per acre of 4-12-24

(2) 160 1bs, of actuat N brosdcast and: disked in before plenting.
Atrazine for weed control - no cultivation

Planted May 28, 1968

Limed 3 tons per ecre November, 1964 i

Contimious corn since 1952 |

Soil Type - Clyde silty clay loem
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TABLL 2, ROW SPACING AND PLANTING RATE FOR FERTILIZED SOYBEAWS.

Rosemount: Soils.-,;Fer;p

1968.
Field 37
Yield in er hcre
, 40 inch rows nch rows 20 inch rows
Fertilizer ' No (1) No- (1 tio (1)
Treatments Broadcast Broedcast Brosdcast Broedcast Broedcest Broadesst

Plenting Rate 60 lbs. per hcre

Check 20,0 21.6 23.3 26.6 23.3 25.0
Band 21.6 21.6 23.3 26.6 25,0 26,6
Start?r (Pop=Up) -~

Dry(3) 25.0 20.0 28.3 28.3 28.3 30.0
Sterter {Pop-Up)- :

Liquia(4) 25,0 23.0 25.0 30.0 30.0 30.0

Plenting Rate A5 1bs. per hcre

Check 23.3 20.0 25.0 20.0 25.0 25.0
Bend 28, 23.3 21.6 23.3 30.0 26.6
Start?r (Pop-Up)~

Dry(2) 21.6 20.0 © 23.3 25,0 30.0 26.6
Starter (ng-Up)-

Liquid\3 23.3 23.3 21.6 23.3 33.3 31.6

Planted June 4

Contimious soybeens for 5 years

(1) Residual broadcast and plowed down 800 lbs. of 4-12-14 in 1966.

(2) Bend of 4~12~2, at 300 1lbs. per acre.

(3) 10-30-12 dry fertilizer with seed at 10 lbs. total N + K per acre.
(4) 7-21-7 liquid fertilizer with seed at 10 lbs. total N + K per :ecre.
Variety - Chippews 64

Weed control - Lorox and Remrod sfter planting

Limed 3 tons per acre 1953

Soil type - Port Byron & Judson 8ilt loam.

«)

a)
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growth d:l.ffe:;ence. The‘reai&ixalul;f;‘c')adé.’a;s{ fertilizer dld not seem to show
eny carry-over from the 1966 eppiica‘tfibﬁ;' The 20 inch row spacing es com-
pered to the wider row spacings were generally & little better in yield.
The 40 inch spacin‘g_‘ wes lower in yield then the 20 and 30 inch spacing in

both rates of planting.

EARLY BERSUS LATL. PLANTING FO’?. CORM

Questions are reised by farmers about planting corn early What is
early in liinnesota mey be a question. Some say liay 1 and others say Mey
IOtﬁ to Mgy 15th. Triels were run in 1968 cons:.dering May l es early plant-
ing ﬁnd May 10 ss late planting. In 1968, May 1 was too eerly because the
corn was demeged and set back by frost, while no injury to the Mey 10th -
plenting, kach plenting date received the same fertilizer treatments and
the same methods of placement &8 given in Teble.3. This field had never
received a basic broadcast plow-down fertilizer treatment. For that reasson,
the combinetion of starter (Pop-Up) plus band gave the better ylelds. In
general, for this particuler field fr@ year to year, lisgy 1 plenting can
be considered too eerly beceuse the cﬁance of & fi;ost injury is alwéys
possible. In talking to fermers in the cornbelt area of scuthern Minﬁesota,
they generally egree }Msy lst is too earl;.r; They feel, as the résults indi-
cate in Table 3, thet probably lay 10 might be the date to co;sider as
esrly planting from year to year end possibly Msy 20th as late planting.
Under iinnesota spring weather conditions, plsnting by celendar is usually
not satisfactory. In the over-all ylelds for the trials the later plenting

wvas the most favorable.
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TABLE 3, EARLY PLANTING VERSUS LATE:PLANTING.OF CORN

Rosemocunt Soils Farm

1968
Field 17

g:;ziiizer Percent - (1) (25 Percent

ents Moisture Early Late Moisture
Check 26.1 95.0 109.0 25.7
Bend () 25.3 104,.0 128.0 25.9
Bend + H{4) 24,6 132.0 135.0 25.5
Starter (Pop-Up) (%) 25,7 13L.0 132.0 27.7
Starter (Pop-Up) + N 25.0  142.0 139.0 26.6

(1) Early plenting May 1
(2) Leke planting May 10
(3) 300 lbs. per acre 4-12-2/

(4) 160 1bs, of actual i per acre sidedressed with plenter after corn
emergence

(5) 10-30-12 with totel of 15 lbs. ¥ & K
Atrazine for weed control - no cultivation
Contimous corn since 1952

Soil type - Clyde silty clay loam
Plenting rate 26,000

Finel stand 22,000 plents

.

al



CONTINUOUS CORN CROPPING SYSTEX

There are 4 fields on the Rosemcunt Solls Farm thet heve been in con-
timous corn from 8 to 16 years. These fields in 1968 did not produce
quite as well as the field that. have been in & reguler rotatlion systen.
This has been true for bot.h corn and aoybeans. Not 211 the fields were
harvested in 1968 becsuse of lack of help and funds.,

Tebles 1, 3, 4 and 8 ore i‘ields that have been in contimocus corn for
16 yeers with only comercial fertilizer trestments (no mamre), while
Teble 7 gives the results on field 48 that hes been in corn for 16 years
but has received mamure at the rate of 10 to 20 tons per acre per yeer

with only banded placed fertilizer. The scil types on fields reported

in Tebles 1, 3 and 7 ere Clyde silty cley loam,

CORN AND SOYBEA!S I A CROP ROTATION SYSTIHM

Trials were contimied in 1968 where a besic brosdcast plow-down
placement of fertilizer hes been made every three years, beginning in 1959,
regardlesa of t.he crop thet appeared in thet particular year of the rotation
system. The grade of fertilizer used was based on soil test. The rotations
used are as follows:

1. Corn - Alfalfa seeded - Alfslfa hay (2 years).

2. - Corn - Soybeens - Alfslfe seeded - Alfelfa.:ay (1 year).

3. Corn Soybeans Alfalfa seeded (green mamure) -~ Corn -

Alfalfa seeded - Alfalfa hey (1 year).

Table 5 gives the yields of corn on Field 22 following 1 yeer in gl-
falfa hay. Fertilizer wes broadcast plowed-down every 3 years with band
end starter (Pop-Up) placement at corn planting time., Yields were gener-
ally scmewhat higher in 1968 over 1967, but were not as high as hes usually
been in previocus years. Tsble 5 gives the yields of corn in rotetion with

broadcast plow-down, band snd starter (Pop-Up) placement.
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TABLE 4. BROADCAST-BLID-STARTER (POP-up) FERTILIZER
PLACEMENT FOR CONTINUGUS CORH
Rosemount Soils Farm
1968
Field 10
Yi in Bu, per Acre
Year oedeast Fertilizer Rates (1
1959 1960 1961
1962 1963 1964
Plot Fertilizer 1965 1966 1967
No. Treatments Check 1968 1969 1970
300 600 300 600 300 600
1. Check 54,0 73,0 74.0 74.0 73.0 72.0 70.0
2. Check + N(2) 83.0 94.0 91.0 88.0 89.0 75.0 76.0
3. Starter (Pop-Up% : '
Fertilizer Shoe!(3) 93,0 118.0 114.0 104.0 112.0 103.0 99.0
L. Starter (Pop-Up) (2)
Fertilizer Shoe + N'</ 116,0 114.0 116.0 107.0 117.0 107.0 101.0
5. Star e§ (Pop-Up) with
seed 4 . 117.0 108.0 110.0 108.0 112.0 102.0 108.0
6. Starter (POPJ@;
with seed + N 119.0 112.0 110.0 111.0 119.0 110.0 113.0
7. Bend + Starter
(Pop-Up) 118,0 114.0 1312.0 109.0 115.0 108.0 110.0
8. Band-?tgrter (pop-Up) ,
+ (2 123.0 1i5.0 114.0 113.0 129.0 122.0 127.0
9. Band (5) 113.0 110.0 112.0 109.0 1.16.0 113.0 114.0
10. Band + N(2) 116.0 114.0 114.0 111.0 124.0 121.0 115.0

Planted May 11, 1968

(1)
(2)
(3)
(4)
(5)

Broadcest plow-down of 0-20-20 through 1966, 0-12-36 at 500 and 1000 1lbs
per acre in 1967 and 4-12-2/ at 500 and 1000 lbs per acre in 1968. Based
on soil test. ‘ '

Actual N at 160 1lbs per acre sidedressed et first cultivetion on sall plots.

Sterter (Pop-Up) placed with fertilizer shoe shead of planter shoe end st
the seme depth es the seed. 10-30-12 at 15 1bs totel MK per acre,

Sterter (Pop-Up) placed directly with the seed. 10-30-12 at 15 1lbs total
N+K per acre.

Band of 4-12-24 at 300 lbs per scre.

Limed 3 tons per acre July 1951.

Contimiocus corn since 1952.

Soil type - Port Byron Silt Loam,

“
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TEBLE 5. BROADCAST-BLND-STARTER (POF-UP) ,FLRTILIZER PLACEMENT ON
1ST YuiR CORH IN CROF ROTATION (1)

Rosemount Soils Ferm
1968

Field 22

ields in Bu. per Acre
Years end Broedcast Fertilizer Rates(Z)

1959 1960 1961
19642 1963 1564
Flot Fertilizer 1965 1966 1967
No. Trestments Check 1968 1969 1970
300 600 300 600 300 600
l. Gheck 92.0 104-0 10600 7300 90.0 92.0 1—1/}.0
2.  Chech + N(3) 100.0 104.0 106.0 108.0 93.0 108.0 117.0

3. Sterter (Pop—UpE )

Fertilizer shoe\4 123.0 127,0 127.0 118.0 113.0 135.0 128.0

4Ls  Sterter (Pop-Up)
Fertilizer shoe + N(3) 128.0 124.0 127.0 122.0 123.0 139.0 137.0

5. Sterter (%gg-ﬂp)

with seed 124,0 130.0 135.0 122.0 123.0 127.0 126.0

6. Starter (Pop-Ug)

7. Bend(6) 139.0 128.0 129.0 118.0 119.0 141.0 143.0
9. Bend + ul3) 139.0 127.0 127.0 114.0 115.0 146.0 142.0
Flented Mey 11, 1968

(1) Corn-soybeans-alfalfa seeded-slfalfe hasy-corn etc.

(2) Broedcast plow-down of 0-20-20 through 1966, 0-12-36 at 500 end 1000 1bs.

per acre in 1967 end 4-12-24 at 500 and 1000 lbs. per scre in 1968,
Based on soll test.

(3) Actual il at 100 1lbs, per acre sidedressed et lst cultivation.

(4) Sterter (Pop-Up) pleced with fertilizer shoe sheed of planter shoe end st
the same depth es the seed. 10-30-12 st 15 1lbs. totel ¥ + K per acve,

(5) Starter (Pop-Up) placed directly with the seed, 10-30-12 et 15 lbe.
total N + K per acre.

(6) Bend of 4-12-2/ st 300 1lbs. per ecre
Limed 3 tons per acre July 1952,
Soil Type « Port Byron Silt Losm,
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Table 6 gives the 'yields of soybesns in rotetion with broedcest plow-

down, band end starter (Pop-Up) placement.

LDME ON CONTINUCUS CORY
The results from use of lime on contimious corn ere reported in

Tebles 7 end 8. F:I._g:].d 48, “ és ﬁpoﬂed in Ta‘t:le 7, hes been in corn since
1952. This field t'a-as liméd at 3.0 tons per acre in the fall of 196l as
determined by the soil test. This field has slso received from 10 to 20
tons of memure per scre per year; Field 44, @8 reported in Teble 8, has
been in corn for the same period and was limed at 3.0 tons per acre in the
fall of 1964. No manure hes ever been epplied, but instead triels sre being
run on methods of N placement which includes plow-down, sidedressing, disked
in after plowing and all the N applied in a bend st planting time. Teables

"7 and 8 are on following pages.

FERTILIZED ALFALFA YIELDS

Trials were contimied on alfalfa production in the various crop rote-
tion éystems of landuse on cropland. Brosdcast fall plow-down wes made
every three yearé regardless of the crop that eppeered in that particular
yeer of the rotetion. The yeer that the field was in alfalfa the ferti-
lizer was broadcast on the alfalfe., The gredes end rates per acre of the
fertilizer ere given in the footnotes of Tsble 9.

In this table, the ylelds are given for 2 cuttings of elfelfe for sach
of the 4 fields and the average yields per acre for ell fields, These re-
sults show the difference in yields of the 1968 apf»lication s8 campered to
when the fertilizer was spplied in 1967 end as fer back as 1966, Llso,
there is the camparison of the residusl bend-placed fertilizer applied on
the corn with end without broadcast. In 211 cases the residual band-placed
fertilizer has given some increase in yield. This indicates that the
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TABLE 6, BROADCAST-STARTER (POP-UP)-BAND-EERTILIZER PLACEMENT
FOR ‘SOYBEANS GROWN IN A CROP ROTATION (1)

Rosemount Soils Ferm

1968 -
Yie n er Acre
Yeéors end Broedcast Fertilizer Rates(z)
1959 . 1960 el 11961
1962 1963 1964,
Fertilizer : 1965 1966 1967
Treatments Check 1968 1969 1970
' 300 600 300 600 - 300 600
Check 25.0 30.0 26.0 — 31.6 —— " ——
Bend(3) 8.3 316 3.6 o 316 —n mmm
Sterter (Pop-Up)(s) 26.6 28.0 30,0 -—= 30,0 == -

Veriety - Chippewa 64

(1)
(2)

(3)
(4)

(5)

Corn-soybeans~-slfalfa (GM)-C-alfalfe seeded-hay.

Broadcast plow-down of 0-20-20" through 1966, 9-12-36 et 500 end 1000 lbs
per acre in 1967 and 4-12-24 st 500 and 1000 1lbs per scré in 1968. Based
on soll test., » . .

Band of 4~12-24 at 300 lbs per acre.

Sterter (Pop-Up) placed with seed. 10-30-12 st 10 1bs total N + K
per acre.

Starter (Pop-Up) placed with fertilizer shoe shead of plenter shoe and
at the same depth as seed. 10-30-12 at 10 1lbs totel N + K per acre.

Weed control - Lorox end Ramrod after planting.

Planted June 4, 1968.

Limed 3 tons per acre November 1964.

Samples were not taken on 3 sets of plots because we lost student help
followed by basd weather.

Soil Type - Port Byron Silt Loem.

P P i
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TABLE 7. LIME VS NO LINk FOR CONTINUOUS CORN

Rosemount Solls Farm
1968
Field 48

Yield in Bu. per Lcre

R | L Increase
Fertilizer Treatments No lime Lime for lime
Manure _ 114.0 138.0 24.0
Band + Memure | _‘ i | "120.0"3‘ 139.0 19.0
Bend - R 118.0 -
Starter (Pop-Up) + Manure - 140.0 -
Starter (Pop-Up) + Band + Mamure - N 141.0 -—

Limed 3 tons per acre in 1961
Mamure at 10 tons per acre per year
Band - 6-24=12 at 175 1lbs per acre

Atrazine for weed control. Part of field was cultiveted in 1968
‘because of a few wet areas

Pop~Up - 10-30-12 2t 15 1lbs per acre of totel N end K
Planting rate 26,000 per acre

Finel stend 22,000 perracre

Plsnting date - May 3, 1968

Contimocus corn since 1952

Soil Type - Clyde silty clay loam

ey el otfineenet. il o
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TABLE 8. LIME vs NO LM FOR cotmous CORM

Roaemount Soila Farm

1968
Fioid 44
o Yield in Bu. per Acre
Percent Percent
Fertilizer Treatments No lime Molsture Lime Mdl sture
Check 66.0. 2.5 70 2.1
Band (2) 86.0 26.1 85.0 25.9
Bend + N | 107.:6 | 26.0 119.0 25.6
500 Be. Plovea(? + 1\1(3) 112.0 26.4, 108.0  26.1
Bend + N Plowedl®) -+ 107.0 - 28.2 16,0  27.9
Bsnd + N Disked(® 102,0 2.7 1.0 27.6
Bend blend(®) S C e 114.0 28.1

Planted Msy 27
Plenting rate 26,000
Finel stand 22,000

Weed control - atrazine broedcest before planting with no cultivatlion
in 1968

Spring plowed -

Contimicus corn since 1952

(1) Bend 4-12-24 at 300 1lbs per ‘ecre

(2) 4-12-24 Bréadcéat and plowed under

(3) ® sidedres.s'ed .at 1éo ibq of .actmél N -per acre

(4) N broadcast and plowed under st 160 1bs of actual N per acre
(5) N broadcsst and disked in et 160 lbs of actual N per acre
(6) N mixed with bend fertilizer and all pleced in a bend

Limed 3 tons per acre in 1964

Soil Types - Judson Silty Cley Loam end Clyde Silty Cley Loem.
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TABLE 9. FERTILIZED ALFALFA HAY YIELDS

Rosemount Soils Ferm
1968

Yields in Tons per hcre

o E&%@M@%
‘ 195911 1960(1 1961

1962 1963 1964,
.1965 1966 1967
Cuttings of Hsy Check 1968 1969 1970
300 600 300 600 300 600
Field go
No Bended Regidusl Fertilizer
1st Cutting 1.96 2.39 2.07 2,20 1.69 2.09 2.01
2nd Cutting 1.96 2,77 2.3 212 1,99 1.99 1.80
Total 3.95 5.16  4.43 Le32 3.68 4,08 3,81
' Bsnded Regsidual Fertilizer
1st Cutting 2.12 2.4, 1.85 2.23 2,17 1.85 2.09
2nd Cutting 2.09 2.7 2,65 2.07 2.41 1,96 _2.17
Total 4?21 5.15 L.50 4:30  L.58 3.81  4.26
Field gg
No Banded Residuel Fertilizer
1st Cutting 1.91 2.4, 2,17 2.85 2.60 1.64 2.12
2nd Cutting 1.27 2.15 1.85 2.01 1.6 2,33 1.75
Total 3.08 4.59 4.03 4.86  4.56 3.97 3.87
___ Bended Residual Fertilizer
1st Cutting 2.09 2.83 2.93 2,79 2.33 1,91 2.20
2nd Cutting 2.15  2.12 2.17 2,07 1.80 1.93 1.59
Total b2l _ 4.95 5.10 486 413 .84 3.79
Field 27
" Ho Banded Residual Fertilizer
1st Cutting 1.45 1.53 1.96 1.80 2.09 2.33 2.15
2nd Cutting 1,61 1,91 2,04 1.88 1.9 1.85 1.88

Total

3.05 3.44 4.00 3.68  4.00 4.18  4.03

#



Table 9, Continued.

1st Cutting
2nd Cutting

Totel

1st Cutting
2nd Cutting

Total

1st Cutting

2nd Cutting
Totel

1st Cutting
20d Cutting

Total

lst Cutting
2nd Cutting

Total

3.86

4eh2  4.34

(1) Broadcast fall plow-down besed on soil tests.
0-20-20 frem 1959 through 1966 st 300 and 600 1bs. per acre.
0-12-36 for 1967 at 500 and 1000 1bs. per scre.
4=12=2/ goy 1968 st 500 and 1000 lbs. per acre.

A11 fertilizer wes epplied every 3 yeers.

"‘1061 10 53 : 2-07 : 2.0‘1 » 2-23 2049 2- 55
1.69 2.07 2.44 2.2 2,31 2.12 2.01
3,30 3.60 451 4o13  4e5h  4ebl  4.56
Field 35 |
o Bended R Fertilize
1,56 2.33 1.93 1.93 1..61 - _—
1,88 1.88 2.39 2.28 1.85 — -
3044 10-021 4032 4-21 3046 —— —
___-_Banded Residual Fertilizer
1.80 2.44 2.“ 2.09 1099 — -
1,93 2,52 2,31  2.28 2,12 - -
3.73 496 4,75 4.37 401 - -
Lverages for L F
_No Banded Residual Fertilizer
1.72 2,17 2.03 2,20 1.89 2.02
1,68 _2.18 2,16  2.07 _.22__2.&L__f.__
3.40 4.35 4,19 L.27  3.81  4.07 3.90
i ______ Banded Residual Fertilizer
1.96_ 2.35  2.39  2.14 2,16 2,00 1.92
496  4.69

4.08  4.53

Residual fertilizer is the carry~over from 4-12-2/ banded on corn at
- 300 1bs. per ‘acre and sidedressed with 100 lbs. of actusl N

per acre.
Variety - Vernel

Seeding rate - 16 lbs. per acre.
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over~all fertility level is being'iﬁcreaéed from year to yeer from the
residual band-placed fertilizer foi'jﬁoth corn or scybeans. Over the
years since 1959, the 300 lbs. per scre of broadcsst plow-down placed
fertilizer hes been as good as the 600 1b. rate per scre. The 500 and
1,000 1lbs, per acre did not add enough of an increesse in yields to merit
the added cost.

LLFALFL VERSUS BIRDSFOOT TREFOIL IN PASTURE MIXTURES

Considereble support has been given Birdsfoot Trefoil as the basic
legume to use in a pasture mixture as compared to other perennial legumes
such as alfalfe, @uestions have been reised about Trefoil as to its yield,
its carrying cepacity, its uniform seasonel prbduction as a pasture legume
end its palataebility as compared to other legumes. On pastures G Birdsfoot
Trefoil wes compared to alfalfa. Seedings in 2 replicetions were made in
the summer of 1967 efter the pastures hed been sprayed to control the
gress so a direct comparison could be made between the 2 legumes, Each
peir of replications had the same fertilizer treatments, as shown in
Table 10, so the alfalfa and the trefoil could be compared with the seme
fertility levels. The results show the alfelfa to be far‘superior to the
trefoll in yield pei' acre on the basis of 2 cuttings. The cuttings were
mede at the time recommended for hey. There 1s a very striking difference
in yield of slfalfa over the trefoll for the second cutting. This would
indicate the yield and the cerrying capacity as a pasture legume would
not keep up the summer production as would be the case in favor of the

glfalfa. The results of this teat are shown in Teble 10.
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TABLE 10. ALFALFA VS BIRDSFOO‘I' TREFOIL IN PASTURE MIXTURES

Rosemw.nt Soils Ferm
1968

. Pegtures G

Yield in:Tons per Leore(l)

Cuttings Check - lemare Nitrogen Renovetion

of Hay Alfalfe Trefoil Alfalfa Trefoll Llfalfe Trefoll Alfalfa Trefoll
First R.33 ‘}2.6\0 3.68  3.95 3.65 3.04 3.79 3.20
Second 2,7 1,64 3.73 1.9 3.52 1.96 3.97 1,91
Totel 5.15 = L.24 7.41 5.86 7.17 5.00 7.76 5.11

L1felfa and Trefoil seeded in July 1967
Ho memure after fall of 1961. for 1065 pastures

iManured pastures received enmusl fall app]:l.cations of 8 tons per acre
beginning in fall of 1957. T . »

Mo nitrogen fertilizer after spring of 1965.
Nitrogen spplied anmuelly in apr:mg at 80 lbs. of actuan N per ecre.

£11 pastures limed at 3.0 tons per gcre September 1956

Average of All Residual Manure and 411 Fe;'tilizer Treatments on &alfa(l)

Cutﬂm‘ of Hay ___ Yield tons per acre
First 3.36
Second " 3.48 .
Total T 6484
Averege of A1l Residual (l{ mre end A1l Fertilizer Trestments on
Cutt of H ield tons per acre
First 3.19
Second 1.85
Totel 5.04

(1) A1l pestures received a basic treatment (except check) of 300 lbs. per
acre of 0-20-20 es based on soil test followed by enmal spring applice-
tion of 200 1lbs. per ecre through 1965.

A11 pastures (including check) received 200 lbs, per acre of 0-20-20
at seeding time in 1967.
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FALL VERS&S SFRING PASTURs REHOVATION

Questions have been raised by fafmers es to when is the best time to
renovate pasture sods for the purpose of establishing a legume with the
old grass scd. If the renovation is started in late August or early
September, all the desirable pasture grasses esre killed and the cost of
renovation in time and power is greater becesuse the soil is dryer and
more difficult to prepare a seedbed as compered to the spring renovetion.
When renovation is done in early spring before the frost is entirely cut
of the soil, the job cen be campleted before soil conditions are reesdy for
the preperation of the regular field croplend. ;n the early spring the
soll is not so compact as & result of the free;ing end thawing and the
grass sod will not be destroyed or killed cut as in the case of the fall
renovation. There also has to be additional cultivetion in the spring for
the final seedbed preparetion on the fell renovation, It is not necessary
to kill cut all the pasture gresses and then buy new grass seed for reseed-
ing. As in the case of spring renovation, e good seedbed can be prepared
for the new legume seeding, Earl& spring renovation mérely sets back the
pasture gresses so the new:iegﬁme seeding and the old pesture sod will
start growth at the same timg.' At both times of renovation the seedbed
mist be e thoroughly prepared seedbed. Fertiiizer can be gpplied in the
spring for both situations, FPlots were set up in the fell of 1967 to
compere fell renovation with plots that were renovated in the spring of
1968. Table 11 shows the comparison of the estimated percentages of
alfalfa, grass and weeds st both times of renovation with the estimates
made on June 10th end September 23rd.

r

o
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TABLE 11, FALL VS SPRING PASTURE RENOVATION

Rosemount Scils Farm

1968
- " PERCENT OF TOTAL PASTURE: CoMPOSITTON(1)
Fall Renc‘.vation(3) . Spring Renovet on(l*)

Fertilizer June(7) | Sept. (7) June 575 Sept, (7)
Treatments(?)  FIF.  Gress Weeds  AIF, Gress Weeds  AIF, Gress Weeds  KIF 2 Jeeds
Check (5) 65 5 30 40 10 50 47 48 5 25 75 Trace
C+80+0 69 2 30 50 10 40 55 40 5 40 60 Trace.
0+80+80 65 5 30 75 5 20 47 48 5 40 60 Trace
20+80+80 65 5 30 6 20 20 47 48 5 30 70 Trace
Check (5) 65 5 30. 50 20 30 4 48 5 30 70 Trace
0+80+0 : : 65 5 - 30 - 75 5 20 - 47 48 5 40 60 Trace
0+80+80 65 5 30 70 10 20- 47 48 5 40 60 Trace
20+80+80 65 5 30 €0 20 - 20 Y L8 5 40 60 Trace
Check (6) 20 75 5 5 9. - 5 - 25 75 0 5 90 5

(1) Pasture composition includes. alfalfa, bromegress, timothy and weeds.

(2) Llfalfs was seeded at 16 lbs. per acre on all renovated plots. £11 fertilizer applied in early
, spring before: finel seedbed preperation.

(3) Renovated in the fall, starting in late fug. 1967 with no fertilizer applied until spring 1968.
(4) Renovated in the spring on Merch 24 and 25 end seeded March 26, 1968,

(5) Seme es (3) and (4). Renovated but no fertilizer.

(6) o renovation end no fertilizer. -

(7) Pasture camposition estimates were mede June 10 énd Sept.. 23, 1968.

Teller gress on 20+80+80 ——em 15" w—ee June 10 resding. .
Weed growth greater on fall renovation, because of less grass.
Weed growth less on spring renovation on all plots,

Weed growth same at September reading.

Bare spots on spring renovation. Trace to 5 percent.

Bare spots on fell renovetion - 20 to 30 percent.
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CONTINUCUS CORM - HIGH FERTILITY bmmum
Rosemount Soils Ferm
Esteblished 1953
Fields 42 and 43
W. P, Martin, P, M, Burson end G. W. Rendall
This experiment was esteblished in 1953. Yields have been harvested
annually for 16 yeers. During this time, soil and plant samples heve been
teken and analyzed. Yield results from past years may be found in the
mimeographed "Bluebook" for 1963, 1964, 1965, 1966, 1967 end 1968, Fer-
tilizer rates, ratios and stand populations have been changed in recent
years. Since the smount of K per ecre has been ineressed the yields have
been increasing.
The corn was first plented in 30 inch rows in 1967. Atrazine was
used in 1968 with no cultivetion end resulted in good weed control.
Final stands were 26,000 plants for the high population rate and 20,000
plants for the low populstion rete, The check yields ere still very high.

This area has a deposition from surrounding land of 4 feet or more.

»
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TABLE 12. HIGH FERTILITY CORl YIELDS FOR 1968

Plot Fertilizer =+~ ETE | e Bu. per Acre ().
o. Treatment (2) . High (3) Low (4)
2 12 + 36 + 108 133.0 | 118.0
3 112 + 36 + 108 143.0 1125.0
4 212 + 36 + 108 u8.0 -132.0
5 28 + 84 + 252 138.0 - 113.0
6 128 + 84+ 252 142.0 “124.0
7 228 + 84 + 252 N 146.0 122.0
8 4h+ 132 + 296 136.0 119.0
9 144 + 132 + 396 1%3.0 11260,
10 244, + 132 + 396 146.0 119.0

Av. yields for high and o
low populations ’ ‘140_‘.3 . 122.1

(1) Aversge for 4 replicaticms.
(2) Pounds of i + P205 + K50 per acre for 1968.
(3) High population 26,000 plents per acre.

(4) Low populstion 20,000 plents per acre.



