57w

Discussion

Precipitation - the total amount, the distribution and the relative inten-
sities of each rain, has a great effect on soil erosion and water runoff -
. and also materially affects subsequent corn yields on the two different methods
of seedbed preparation. The heavier than normal rainfall of 1959 was more
effectively controlled and conserved by deep tillage rather than by the plow-
ing, and this method of soil preparation reduced both soil and water losses
and also resulted in a 122 bushel yield of ear corn per acre. The plcwaed
plots (all plots of the experiment are worked on the contour) had a greater
runoff and soil loss under the heavy rains of that summer, and ylelded 118
bushels of corm per acre, ' :

' The growing seasons of 1960, 1961 and 1962 were drier than normal, and
although there were some rains resulting in runoff water in 1959, no measured
goil loss occurred in any one of these three later years., The drier solil
conditions apparently lowered corn yields substantially in comparison to those
prodaced in 1959, and the deeply cultivated plots were less productive where
‘the seed=bed was prepared by plowing, A yield difference of either 1l 18
or 11 bushels per acre would be of primary concern to a farmer following such’
conservation practices, In addition, the corn populaiion on the deeply
cultivated plots was generally unsatisfactory, although this effect was largely
corrected when the corn yields er acre were calculated. .

Conclusion

While nothing definite can be concluded from the results from”fpur
years data, it is evident that there was better control of soil mcisture
under higher rainfall where deep cultivation was used rather than plowing.
This better moisture control may have been improved by increasing the water
infiltration inbo the subsoil by working at deeper levels than by normal .
plowing, Under dry conditions, this mgy have been detrimental in allowing
greater losses of soil moisture to the air under prolonged periods of drier
soil conditions. Tt is possible that cubbing the corn stalks in a field
chopper rather than with a stalk cutter will allow preparation of a suit-
able seed=bed by cultivation to a maximum depth of six inches, This may
allow a greater retention of subsoil moisture, which is apparently a
critical factor in drier growlng seasons.
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B. Fertilizaﬁ:l.’éxi’ ‘of " Park: Kerituclq Biuegrass on Mineral Soils:

Several mineral soils were fert"...uaed w:l.th different treatments :Ln
different years, :

A Park Kentucky bluegrass stand on m:!.neral 80il was fertilized at
the end of the second year ~ in the fall of.1961.and in ths spring of: 1962
on the Clifford Foss farm of Badger. The 1962 seed yields are shown in the
following table.

Table 4. The effect of fall or of spring fertilization (1961-62) of Park
Kentucky Bluegrass on a mineral soil on the 1962 grass seed yleld,
(Clifford Foss farm ~ Badger)

Nutrients applied (1lbse/A.) Pounds of grass seed harvested per acre,

None 130
Fertilized-fall Fortilized-spring
1961 1962
0 +80+ 0 154 207
0 +80480 176 - . 178
30480+ 0 - 323k A 29934 -
30+80+80 ‘ 368k 256w
60+80280 : Lh2gge. . 3Ll
90+80+80 | 37T T Ul
90+ O+ O 302 315
surrounding farm field , 265

L' oDo (5%) = 95
(%) =

Nitrogen is the moa'b effective mtrient element, but the inclusion
of the two minerals produced additional yield increases, There 1s little or
no yleld difference between the fall or the spring fertilization treatments.

A second mineral soil at Pine Creek was fertilied in Mey :of 1962 on
the Ray Rice farm with the resul$s shown in table 5,

[
e



Table 5, The 1962 first year yleld of Park Kentucky bluegrass seed on a
mineral soil fertilized in May, 1962. ( Roy Rice farmePine Creek)

Nutrients applied (1bs./A.)

Pounds of Jga‘ss seed |_per acre

Rone 160
30+ 0+ 0 148
30440+ O 40O
30440440 . - Logss
30+80+ O 223
30+804+80. 300%

0+80+40 350

+ 0+ 0 208

60+40+ 0 433
60+40+40 50263
60480+ 0 SR
60+80+80 507
60+80+40 2h7
farm field 3763

* LoSoDc (5%) a 115
W ® (1%) = 155

Phosphorus and nitrogen were the two effectlive elements for increasing
grass seed on this farm-with potassium having very little response,

Winter Versus Spriggl_ Fertilization on Park Bluegrags-Mineral Soil

Nitrogen fertilizer alone and a complete fertilizer' were .spread on
the snow lying on two Park Kentucky bluegrass mineral soil fields.in February
and in April of 1961, Yields were obbained on both fields in 1961, after
which cne was plowed up. The 1962 yield of grass seed was then obtained on
the Magmson field, Results of both years are showm in table 6,

Table 6, The effect of winter versus spring fertilization of Pakk Kentucky
bluegrass seed on two mineral soils,

Nutrients applied
z IBS o7 Io 5

Tertilized in April, 1962
agnuson

Fertilized i Febs, 1961 -
Wold. ] it Rl

son . [2)
1961 1961 1962 1961&62| 1961 |1961 1962 1961%62
ass seed 331eid in pounds per acre
None 53 39 135 17k ( 53 {39 176 218
60+ 0+ O 60 43 363 4,06 115 | 66 310 376
60+80+80 4 97 30 407 113 | 52 318 370

A

In the first growing season after fertilization, the grass seed yleld
on both fields was substantially better on the April fertilization, indicating
a probable loss of fertility in the February fertilizer appllcation. However,
when the two years yidld (of 1961 and 1962) are totalled, the fertilizer applied

L]
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on the surface of the deep snow in February of 1961 produced a two year grass

seed yleld at least equivalent to the fertilization applied on bare soil some

forty days later, This suggests that over a period of two years or more, fer-
tilizer application on snow can produce .satisfactory yield increases.
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The Effect of Fertilizer on Yield of Climax Timobhy Seed .
on Mineral Solls in Roseau County

1960-62
Paul M, Burson, J. M, MacGregor, & H.W. Kramer

Roseau County is fast becoming a grass seed producing area whlch includes
both Park bluegrass and Climax timothy, This northern area of Minnesota is well
adapted for the production of these graas seed crops. Grass such as timothy is
is a basic part of a permanent agriculture for this area, Fimothy fits into
a forage program, It is an excellent grass crop in mixtures with alfalfa,
medium red clover and alsike clover for hay or for pasture. It has a wide range
of soil and fertility adaptation and is veyy palatable for livestock as either
hay or pasture, About 5,000 acres of timothy are now being grown in ’Roseaun
County for seed production, )

Tn the Fall of 1959 three fields were selected to study the effect of
fertilizer on timothy seed produciion, The two fields selected in Roseau
County were on the Clifford Foss and the B,J, Borgen farms while the third was
the Andrew Skaar farm in Pennington County., The fertilizer treatments in-
cluded 80 1lbs, of P O,; alone and in combination with 80 lbs, of K,0 with 30,

60 and 90 1bs, of fctual nitrogen per acre, On the Borgen and S fields
the treatments were applied in the spring of 1960, On the Foss fields the same
treatments were applied in the fall of 1959 and on adjacent plots in the spring
of 1960, The purpose here was to determine if there was any difference between
f2ll and spring application. The Skaat field was plowed up ih 1961, half of
the plots on the Foss field were refertilized in the fall of 1961, and a new
experiment was applied on the same field in 1961,

The following tables gives the seed yields from the variocus fertilizer
treatment combinations for the years 1960,1961 and 1962. The year 1961 should
not be considered as a repgresentative year because of the severe drought &rom
April to September, with the rainfall being 5,75 inches below normal during
this periecd, Timobhy is not a productive crop during extreme dry periods, and
is better adapted %o oool moist conditions typical of the usual growing condi-
tions of northern Minnesota. The yield results for 1960 might be considered
-as quite representative of what could be expected from the fertilization of
timobhy for seed production. The growing season of 1962 was one of ample pre=~
cipitation.

In 1960 the seed yields ranged from 159 1lbs. on the unfertilized soil to
almost $00 1bs, with a 90 + 80 + 80 treatment, Spring fertilizer applications
gave the greater increase in seed production with an average yleld of 531 1bs,
in comparison to 431 pounds when fertilized in the fall.

Timothy is not subject to as mmch lodging as some other grasses or grain
crops. Some lodging did ccocur on the 90 lbs, rate of nitrogen plots, however.

Cn the basis of the present information 60 1lbs. of N appears to be adequate
in seed production with little or no danger of lodging, For phosphate and
potash needs, the soil test should be the basis for this determination, the
same as for any other crop, -

4
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Table 1. _ climax Timothy Seed Ii.elda :!.n 1960-61-62 on Three M:!.neral Soild
T dn Roaean cmmty.

Nﬁm ~ Seed yield 10 1 s

B/ S ‘ - ' .

, 1960 C 1961 : : .

MI ) iOSBz Em N F BGBZ Eﬁgenl ' F Borgeru

None 225 159 63. 56 76 195 o l73
0+80+ 0 235 177 il S 102 - 119 180 - 187
0+80+80 226 - 1713 1M1 105 104 166 176
30+80+ @ 568 Wh L 70 139 me s,
30480+80 63k - 505 121 . 68 113 o - W38
60+80+80 .- 815 - 710 00" 8 Ak 537 . L0 vy
90480480 - 892- - 'B823- - 103 62 " U5 - 522 526
Average - 431 - 80 o~ 368 =
fall yield _ : _ | , o
Average . - == 531 - 88 - - kol - .
spring 'J‘leld i N ‘ o o -

le- Eertil'l.zed spring of 1960 o
2, Fertilized fall of 1959 or spring of 1960 (average yields. of spring or
£all treatments). 1961 wedy dry,

It is evident from the results shown on Table 1 that the most substantial
increases in timothy seed yields were where NP or NPK fertilizers were applied
to0 these mineral soils, The 1960 increases were somewhat better when fall ferw
tilized, but this was not true in the two following years.

The results shown in Table 2 comprise the total of the two or the three
year yields &f the fields reported in the preceding table, ‘

Table 2, Cumlative twowor three-year yields of Climax timothy seed in the
years 1960=161~162 on three Roseau Gounty mineral fields with cne
b fertilization. ‘

Nutrients applied  Skaar 1960-!61 Borgen 196142  Foss 1960161462

(1bs/A,) (Fert, spring  (¥ert, sprang . - i) spring
of 160) of 160) '59 or160)
; Total pounds of timothy seed per acre over 2 or 3 Jrs.
None T 288 2h9 k10
0480+ O 376 306 h5 -
0+80+80 337 280
30+80+ 0 702 554 . 100&
30+80+80 , 7% 551 983.
60+80+80 - 915 61L : 1327
90+80+80. o 995 . 67 - oaor
Total average-fall  eeme —— - 8719

Total avdrage-spring — —— | 0L -



The cumulative timothy seed yields of the three fields Hhown in Table 2
indicate what results a grower might expect for fertilization over a two kear
or longer period. Increasing amounts of nitrogen were increasingly effective
with the inclusion of the two mineral elements. The grower can reascnsble
expect fertilizer effect for two years or more. :

The three year averages on the Foss field indicate that spring fertiliza-
tion on this mineral soil produced more effective results.

The Foss experimental timothy field of the two previous tables was first
fertilised in the fall of 1989 and in the spring of 1960, The 1960 and 1961
seed harvests were removed fromlthese treatments, and it was then decided to
refertilize half of these treatments in the fall of 1961 to determine if perio=
dic fertilization would be profitable compared to the initial fertilization
alone, The effect of this additional fertilization treatment of late 1961
in comparison to the initial treatment results obtained with the 1959=1960
fertilization only in the 1962 seed yield are shown in Table 3,

Table 3, The 1962 Yield of Climax Timothy Seed Fertilized in 1959-60 in
Comparison to Yields Fertilized in 1959-60 and Refertilized in the
Fall of 1961-Mineral Soil,

(CLITTord Foss rarm=Badger )

Nutrienteg.bs/A.) 1962 ¥eld  Additional 1962 Yields Increase for
in 195960 (1bs/A.)  mutrients (1bs/As) 1961, Fert,
. (1b8/ﬂ.) (].bS/Ao)‘

Fall, 1961

None 195 None 262 67

0+8040  Fall t59 193 4040 +0 230 - 37
n spring 160 166 8040 +0 " Lsh 288

0+80+80 f£all 159 17k LO+;040 635\ | hég
" ‘epring 160 157 80+40+0 - 596/ L 439

30+80+0 . fall 159 385 - Lo+ho+ho 585 200
o spring 360 198 Lo+ 0+40 158" ~Lo

30+80+80 fall 159 397 1,0+,0+20 22 25

" spring 60 423 80440+ 589 166
60480480 f£all 159 436 80+ 0+40 330 ~106
" spring '60 638 30+ 040 351 =287
90+80+80 fall 159 521 €0+ 0+0 359 0162
" spring '60 523 90+ 0+0 429 N

The results shown on Table 3 are important, since the second fertilisa-
tion late in 1961 emphasizes the value of phosphorus fertilization, Gocd
yield #ncreases were obtained where this element was included with nitrogen
on this mineral soil, Nitrogen or nitrogen=potash resulted in decreased
1962 seed yields, o



Tl
Zffect of Fertilizers on Pimothy Seed Yields in Clearvater County
' Harley Shurson, Arnold Heikkela, Curtis Klint and Herle Halverson

A demonstration was laid out on an established stand of timothy

groving on an organic soll of low phosphorus and potassium status.
The pu pose was to measure the effects of time and rate-of-gpplication

of nitrogen, phosphorus, and potasstum fertilizers on seed yleld.
A complete factorial design including tuo application times (fall
vs, spring), tuo rates of nitrogen (O and 33 lbs/A as ammonium nitrate),
three rates of phosphorus,(35, 70 and 105 lb, P50y as triple super=
phosphate) and tuo rates of potassium (23 and 95,§bs., K,0/acre as
mriste of potash)vas used. The design vas repliated 3°times. ITndi-
vidual plot dimension vas 15 x 15¢, o

Seed ylelds vere harvested in the fall of 1961, yields per acre
oalculated and the data subjected to statistical analysis, -

Results
Table 1. Effect of time of application and rate of nitrogen on

yield of timobhy seed. (each yield is the awerage of 18
plots receiving the indicated treatment)

Seed yields, 1b/a

¥ rate, 1b/a M applied f8Il, 19 W appilied s{;?{g
0 248 248
33 327 Lo7

A highly eignificant interaction between application time and
nitrogen response was founde Yield increases due to 331b/A spring
applied nitrogen uvere essentially double those obtained with fall
application of the identical nitrogen rate.

Though high in total nitrogen, raw sedge peats of this type may decompose
s lowly and provide little nitrogen in a form available to plants.
This 1s because their wide carbon: nitrogen ratio is unsuited to
the dietary needs of soll microorganisms, In the present case, it
is possible that the small anount of added fertilizer nitrogen nay
have hastened decomposition with an inorease in production of availe
able nitrogen from the soll source.

Table 2, Effect of phosphorus and potassium on yield of timothy
seed (each yteld is an average of 12 plots receiving the
indicated treatment).

€ed yie /8
3 —

Ko0 rate 1b/A 275 ¢
35 70 140
a3 B3 268

92 283 3kl .3’922
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Fertilizer Experiments with Cucumbers - 1962
R. 8. Farnham and John Grava
Location: M. A. Gedney cc's,.Researéh Farm, Silver Lake (McLeod Co) Minnesota

' Materials Bnd Methods:
. Soil Type: Lester loam
Percent 0.M.: 6.4 (very high)
pH: 7.0 (neutral)
Extractable phosphorus: 16 1lbs/A (medium)
Exchangeable potassium: 170 1bs/A (medium)

Variety: SMR 15
Plot Design: .

. - Two .separate experiments, one a nitrogen placement study and the other a
phosphorus and potassium study to determine the most economical fertilizer application
for pickling cucumbers.

Spacing between hill planted cucumbers was 42" x u2", Each plot contained
9 hills and there were 4 replicatiocns. S :

It was calculated that 5,762 plants (hills) constitute an acre and these
figures were used to determine fertilizer needs per hill, Fertilizer was hill
placed in a 6 inch circle around the germinating plants ati a depth of about 2
inches below seed. This was approximately one week after planting.

Some nitrogen was hill placed at time of planting and the remainder side
dressed after appearance .6f first female bloom (approximately July 1l0th). -

- All plots were harvested by hand at least every three days and pzckles were
sorted and sized into the 5 pickle grades - 1A, 1B, 2, 3, 4,

Rainfall Data:

1962 1961
July 2.8" A
August - 5.5 2,4
Sept. 15 3.5 3.4
11,8 6.5

Temperaturei
Ave, High for 1962 growing seasen 76,7° F.
Ave, Low for 1962 growing season 57.3° F.

Results and Discussion:

Table 1 shows the results of the fertilizer trials on cucumbers in 1962 at
Silver Lake, Minnesota.

The nitrogen placement studies show that hill applied nitrogen shortly after
planting gave the best results. Side dress applications alone after the first bloom
were not as effective as the hill applied and even caused a decrease in yield in one
¢case,
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Table 1. Results of fertilizer trials on cucumbers -~ 1962

NITROGEN PLACEMENT

1962 Silver Lake Fertilizer Trials

Plot No. Treatment
1A 1B Noo2 No.3 Nooh Total lbs,

s U=-00=00 10.3 - D, Leo 2Ue Jeli .
] 30H-60=60 18.7 27.3 h8.3. 52,6 11.3 158.3
3 60H-60-60 15.8 23.1 49,8 60,5 12,9 153.1
h 308D~60-60 15.3 2h.h L6.h 43.3 11.9 Ul.1
5 30SD-30H-60-60 15.6 25.6 . 5.7~ .21 151.1
6 308D, 60B-60-60 17,1 24,1 h2,2 1ol 9.8 sl 3
7T 605D~60-60 Uioly 25.6 L2, S6.k . 12,9 151.3
8 60SD, 30H-60~60  18.h 29, 45.3 48.7 13.4 155.
9 - 6osn, GOR-60-60 16,1 23.6 42,3 56, 15,9 153.8
- 8D=Side Dressing

All plots received 60# P.0 and 60# K o0s

N after first female blo H-Hill. App]icatim of N at regular fertilizer time,

10

Nitrogen applied at 30# N rate on all plots,

Treatment
30-0-0
30~60-0
30-120-0
30~0~60
30~60-60
30-120-60 -
30-0-~120
30~60~120
30-120-120

P and K variable,

 PHOSPHORUS AND POTASSIUM EXPERIMENT
. Plot No.

LY !
Toks
9.5
104
9.7
164
18,2
18.5
16,8
1.2

15.
4.8
19.1
17.7
29,
27.7
16,7
28.6
26.5

No.2
30.9
26,3
26.9

U5.6
16,8
32,

5.6

No.3
25,9
32.3

- 32,

37.4

9.9

65,2
38,7
62,1
65,1

No.L
1.7
12.7
12,5
7.4
18.
18.1

.2
17.5

Total #
87.6
95,6
100,9
102,7
159,1
176.
115,7
167.k
17749

Ileo Bushels

per per

Acre Acre
50802 SI7
28,137 563
27e213 54l
25 080 501
26 858 537
25 6L49 513
26. 5893 537
27, S551 551
27,337 Su?

# per Bu, per
Acre Acre
15,570° L3111
16 992  ~339
17,93h .. 359
18;25% 365
28 260 565
31, 5284~ 625
20, 565‘; 411
29, 55 595
31 620 632
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Table 1. 1962 Turf Plots total clipping yields and color ratings

No Treatment Rate o Total Rank Ave Color Early burn
1b. N/1000£t,; olippings > rating damage
Gms/1000 £t5 .
7  10-10-10 coated 8- 62,938 1. 645 none
(ADM) ' T
9  20-10-5 <(:oat§d 8 61,14l 2 .84 "
P M ) . . - . 7:'. o“ . T V- ’ . -
19 Milorganite 8 57,922 3 740 "
6 10-10-10{uncoated: L 57,669 L bS "
5 10-10-10 ¢ ?oau)ad; b 56,516 5 1.0 o
ADM ) .
13 NHNO, costed (aDM) 8 56,178 6 . 80 "
27 16=8-8 1/2 coated 8 56,111 7 60 - "
1/2 uncoated | A
(ADM)
1  16-8-8 coated (ADM) L 53,217 8 6.0 n
2, Spencer 30-10-0 coated 8 52,822 9 740 Siight
29 N0, 1/2 coated 8 52,756 10 8,0 None
"y { 1/2 uncoated ’
(ADM)
23  Spencer Bhwﬁ-g 8 52,578 11 Te5 Slight
S 4383
28  Spencer 3L-0-0 1/2 8 52,467 12 705 None
| 30-10-0 1/2
10  20-10~5 uncoated 8 52,428 13 705 Slight
8  10-10-10 uncoated 8 52,406 1 7.0 None
18 Milorganite L 52,322 15 6,0 "
3 16-8-8 coated 8 52,250 16 6.5 n
" 26 1688 1/3 coated 8 51,878 17 6.5 "
1/3 uncoated
1/3 NH,No3 (C)
21 Spencer 312;5050 8 51,562 18 6.5 Slight
S 423 '
11 NHNO; coated N 51,162 19 5.5 "
2°  Kb6e8-8 uncoated - L L9,78L 20 6.0 "
32 20-10-5 1/2 costed 8 L9, L8l 21 6.5 Non e
1/2 uncoated
12 NH,NO; uncoated L 48,712 22 7.0 None
22 Spencer 3L4=0<0 L 47,001 23 740 Slight

S 1383



Table 1, Contb,

16
17

25
15
En
20
3l
30
L

Urea heavy coated

Ca Anthraxillate
(Belgium)

Spencer 30=10-0
coated
Urea med, coated

NHyNO; uncoated

 32-0a0
Spencer 32-0-0
S 4238
Check
Check

16~8=8 uncoated

® O O & o ® o o

| -85"

Lk, 751
Lk, 634
ik, 118
h335ho
k2,57h
42,435
42,265
h2;096

2L

25
26
27
28

30
31
32

7.0

645

6.0
5.5

5.0
Te5

5,5
b
6.5

Slight

None
Slight
Severe
Slight
None

Severe








