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Why Starter Fertilizer

A Precision placement

A Higher nutrient use
efficiency

A Avoid skips and
lapping
A Limits fixation of P
and K by the soll

A Solls slow to warm in
the spring

A Environmental
Incentives?




Hi st or i1 c al

A Lower soll test levels
A Smaller planters

A Limited corn acreage
per farm

A Lower availability of
custom application

A Response often linked ,
toP

y

St art e




Early Season Growth Response Not a
Guarantee of Economic Response

Starter fertilizers stimulate
early plant growth and
development

Early season growth
response is not a always a
predictor of yield response

Yield response potential
lower on high testing soils

Grain moisture reductions
observed with starter



Effect of Starter Fertilizer on Corn
Growth Rate
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Starter Fertilizer Effects on Corn
Yield and Moisture, Urbana, IL

Grain yield Moisture
Treatment 1990 1991 1990 1991
---- bu/a ---- - % --------

Starter 181 140 21.0 22.4
Control 186 138 22.3 23.6

Soil test P = 68 ppm, K = 346 ppm. 1840 starter, 13 Ib N
and 47 Ib BOacre

Bullock et al., 1993
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Starter Fertilizer Use Has Changed

Loss of time-use
efficiency at planting

Practicality of
mounting and carrying
attachments and
fertilizer on very large
planters

Cost of attachments

Lower potential for
response on high
testing soils

John Deere Website



Many Attachment Options When
Purchasing a Planter

Piston Pumg Option
Fertilizer Openers

3600 Twin-Line” “T" 12 Row N (307)

with Dr rer Package and

Source.. thze Mfg- WEbSI.te : HD Singie Disc (Frrhh.'r‘ Openers



Economics of Starter Fertilizer Attachments In

lllinois No -Till Corn

Total : Avg. cost of 8row
alachmention Planter FEle : planter with starter
8-row Planter : : Capacity :

List Price since purchase

$ ac/hr Years after R 2% 2
purchase
No attachments 26,400 9.3
------------ $/ac----------

2N AR 2 2.05 4.10

fertilizer 34,700 8.0
attachments 4 1.35 2.70
6 1.10 2.20
Starter attachments increased plantey 8 1.00 2.00
price 31 % and slowed planting 14 % 10 h 1.80

Hibbard et al., 1996

Cost of starter attachments decrease
with time and use (500 acres per yea




What Factors Affect the Probabillity of
Response to Starter ?

A Soll test P and K A Soll type

A pH A Latitude & vs Kol
A QOrganic matter A Fertilizer grade

A Manure use A Soll yield potential
A Soil texture A Weather

A Hybrid maturity A Placement

A Planting date A Tillage

A Previous crop



Soll Test Levels Continue to Increase

50

__ (a8
40 |
30 9 w1010 c 1all(ge
20
10 [

Average P Test, ppm

1964-67 1968-73 1974-77 1978-81 1982-85 1986-90 1991-94 1995-99

Average soil test P levels of Wisconsi

cropland fields over time PenOd

—




Regional Trend for More
Conservation Tillage

A Eight Midwestern states:
A 106 million acres of cropland
A 37 percent of all U.S. cropland

A 46% of notill acres in U.S. In the Midwest

A 2002 Midwest data
A 17 million acres of netill soybeans
A 7 million acres of netill corn
A Forty-five million acres (42.5 %) used
conservation tillage

CTIC Website (2002 data)



Soll Test Stratification Following Five Years of
Tillage Management, Arlington, Wis.

m6-8" W4-6" m2-4" 0-2"

O 10 20 30 40 50 60 70 0 25 50 75 100 125 150 175 200 5 5.5 6 6.5 7
SOIL TEST P (ppm) SOIL TEST K (ppm) SOIL pH

Wolkowski, 2003 (corn/soybean rotation)



Fertilizer Placement Affects Corn Root
Distribution (0-15 In.)

Root length (km/m 3)
Tillage | Fert. placement Row Untracked Tracked
Inter-row Inter-row
CH ROW 17.1 3.0 0.8
CH INTER -ROW 12.0 4.4 1.4
NT ROW 19.8 2.5 0.8
NT INTER -ROW 10.8 6.1 1.5

Kaspar et al., 1991




Conservation Tillage Is More
Responsive to Banding

A Positional availability
A Lack of mixing by tillage
A Immobilization

A Wheel track vs. noawheel track effects on
root distribution

A Cooler soil conditions

A Reduced K uptake from zones of poor
aeration




No-till Corn Yield Response to
Starter Fertilizer in Selected Experiments

Starter Treatment

Location Response
Missouri N,PK; 2 X 2 6 of 6 expts.
Scharfi(£999) 13 bu/a incr.
lowa N,PK; 2 X 2 / of 9 expts.
Buha et al. (1999) 4-18 bu/a incr.
Wisconsin N,PK; 2 X 2 8 of 12 expts.
Bundy - Widen (1999) 15 bu/a incr.
lllinoIs N,PK; 2 X 2 8 of 9 expts.

Ritchie et al. (1996) 14 bu/a incr.



Soll Temperature Affected by Tillage
and Crop Residue
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Interactive Effect of Tillage and Row Fertilizer,
Arlington, 19941996 (3 yr. avg.)
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Interaction Between Starter Fertilizer and Row
Cleaners
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Where Do We Put Starter

A Trend toward lower rates and N or NP
composition using fluids

A More Interest In seedplacement

A Is 13340 or similar N-P fertilizer adequate as
a starter?

A |Is a complete (N-P-K) fertilizer necessary?
A 2 X 2 versus seed



What About Seeeplacement

A Some suggest higher availability
for seedplaced materials

A Difficult to include K -

A Avoid high salt carriers and
use on saltsensitive crops

A No urea, UAN, ATS

A Limitto 10 Ib N + K,O/a

A Use with caution on sandy or dry soils



Comparisons of Liquid and Dry Starter
Fertilizers Applied to Corn, Arlington, Wis.

Starter Corn yield

N+P>0s5+K 50 Placement 3 yr. avg.

----Ip/a----- | /e
o+0+0 - 125

3. 2+6. 5+3. @edic ol d @33
3. 2+6. 5+3. @edi hot O 128

6+24+24 liquid 2X2 139
6+24+24 dry 2X2 137
LSD (0.10) 11

Wolkowski and Kelling, 1985
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Response Potential is Complicated
(Tillage, Planting Date, and Composition)

A Tillage
A No-till
A Moldboard plow

A Planting Dates (four)
A Late April 0 Late May

A Composition (Ib/a, all received 10 Ib N/a)

A Control (0 +0)

A P,Oc (25 + 0)
A K50 (0 + 25)
A P,O:+ K,0O (25 + 25)

Bundy and Widen, 1992



Effect of Tillage and Starter
Fertilizer on Corn Yield

Starter Moldboard

N -P,05-K50 plow No-till Mean
Ib/acre = - Yield, bu/acre ---------------
160-0 153 b 143 b 148 ¢
10250 157 b 149 ab 153 b
100-25 152 b 147 ab 150 bc
102525 164 a 152 a 158 a

Average of four planting adates
(Bundy & Widen, 1992)



Effect of Starter Fertilizer &Tillage on
Grain Moisture

Starter Moldboard
N-P,0s-K;0 plow No-till
Ib/acre @ ------------- Moisture, % -------------
1e100) 24.5 NS 32.7 a
10250 25.8 28.7b
100-25 25.5 27.3b
102525 24.7 29.0b

Data from late May planting date
(Bundy & Widen, 1992)



Planting Date and Tillage
Effects on Starter Response

Yield Response

Planting Date MP NT
(bu/acre)
Apr. 2326 +16 -2
May 2-3 + 3 +6
May 1114 +15 +11

May 2324 +9 +21

Average of 3 years



