County-level phosphorus balances for State of lllinois from 2007 to 2022
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Introduction

» Despite increased adoption of conservation and reduced tillage
(~75% acreage)’, lllinois continues to top the list of states
contributing phosphorus (P) to the Gulf of Mexico at
approximately 13%?2 of the total input.

» Balances are great indicators of sustainable P management at
field, farm, watershed, county, and state levels.

 Balances allow establishment of benchmarks and assessment of
the trends in P use and removals and could be linked to P
buildup/removal in soills.
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Data collection for annual manure P:

* Cow (beef and dairy), chicken (broiler, layer, and pullet), horse,
goat, and pig (swine) manure was considered.

* Animal inventory was extracted from USDA-NASS
* Annual manure P = inventory * P excreted * recoverable P fraction

Fertilizer applied

crop crop
harvested harvested/total applied M F+M
Commodity acre % acre (M) Ib/acre Ib/acre

ALFALFAHAY 1383 0.01 0.01 0.03 0.03 0.06
CORN 76036 0.43 0.78 1.66 1.55 3.21
CORNSILAGE 2124 0.01 0.02 0.05 0.04 0.09
HAY, (EXCL ALFALFA) 2005 0.01 0.02 0.04 0.04 0.08
HAYLAGE 415 0.00 0.00 0.01 0.01 0.02
SOYBEANS 80635 0.45 0.00 1.76 0.00 1.76
WHEAT 15430 0.09 0.16 0.34 0.32 0.65
OAT 60 0.00 0.00 0.00 0.00 0.00
SORGHUM 290 0.00 0.00 0.01 0.01 0.01

3.89 2.00 5.89

Data collection for fertilizer P:

* |llinois Department of Agriculture fertilizer reports
» Fertilizer P = US ton fertilizer * P,O; *0.437 * 2000

Table 1. Example of calculating P applied by fertilizer plus
manure source for each crop based on harvested area in
Bond County, lllinois in 2012, using Census data.

relative
Yield adj Premoval total removal removal

Crop P remo Val caICUIa tion: e % tﬁ{:}jagcrre Ib/yield unit Ib/acre Ib

acre ton)/acre
ALFALFAHAY 1383 3.11 90.35% 2.81 5.16 14.51
84.50% 21.96 0.16 3.55

o USDA'NASS Eg:xmmGE ?gii 2;:23 S0 1.5 0.16 >55
* P removal in crops = crop yield * P removed per yield unit % 2 | -

Crop removal

Objectives

* Our objectives were: 1) to calculate P balances based on 2007,
2012, 2017, and 2022 using USDA Census and Survey data at the
county level to determine whether P is being applied in excess or
shortage to crops in lllinois; 2) to compare the calculated P balance
based on different sources (Census vs. Survey); 3) to investigate
the time trend of P balance (2007-2022) at county, crop reporting
district (CRD), and state levels.

crop harvested yield Dry matter P content

Ib/acre Ib/acre
20070.17 0.11 -0.05
269754.56 1.51 1.70
8233.61 0.05 0.04
29555.57 0.17 -0.08
2579.33 0.01 0.00
£98591.29 3.92 -2.16
172165.10 0.97 -0.31
373.82 0.00 0.00
3156.38 0.02 -0.01

120447981 675 [JEOEE

6.75

HAY, (EXCL ALFALFA) 2005 2.90
HAYLAGE 415 6.96 35% 2.44 2.55 6.22
SOYBEANS 80635 30.41 87% 26.45 0.33 8.66
WHEAT 15430 62.54 89.20% 55.79 0.20 11.16
OAT 60 63.33 89.43% 56.64 0.11 6.23
SORGHUM 290 67.61 89.43% 60.47 0.18 10.88

Phosphorus balance calculations:

* P balance = Manure P + Fertilizer P — Crop P Removal Table 2. Crop removal and P balance calculations for Bond county in lllinois in

2012 using Census data.

Results Results (continued)
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Figure 2. State-, CRD-, and County-level P balances from 2007 to
2022 based on Census and Survey data.

Discussion

P balances varied widely by year and county,
indicating that P management challenges
are highly localized.

Both census and survey datasets displayed
a sharp decline in P balances in 2017, with
partial recovery in 2022.

Except for 2012, P balances were negative
regardless of the P balance calculation
source.

Differences between census- and survey-
based datasets illustrated how the data
source influences the magnitude of P
balances.

F _0.4 5.9 '11.6 '6.2
( ) 32 | 131 | 88 9'5_"_3 2.1 ‘14.6 (G) 8 | 32 |t 64 62 "8'2
s T | 1951 159 Lics
A A ) 12130 14 i s
' 2057 A Rl 00
- 'ﬁﬂ o 0‘.7 6c21?.7 e m 0.5

' 15 ol H 90 |
6.5 : : 11,
cﬁ’ -16.5 1.8 = 8.1 JISORS
" A3 : |
1.8 [C3vA

0 | <Lk : : : 47 [-10:6/] -5.

. ' 2.8 =D? =74 =2 -0O. -10. -/. =4 . -7.6 »
3l WSy 1a8) & 9 oo 108 27 | B9 -10. 8. AP 12 9.6 |09 -5 !

: -8.1 Mgy
0.2 o5 (533714.1\ - . . | ) - , ' ' JV; | 7.4 @iio.zﬂ -5.2 " '

! . = % A, ar -0. —— : . -I . 3 ! B
' . | ) . o e
-10:9 - W0 - -6. y 1251 -g|
é 3'% 132 | 47 43 | 1L 157 102 113 44 | 56 7.3 70 4 : 9. - 2 29 W
234 284 : 18.2 : -0. -5.9
7.9 29 |93 15.5 | 9.2 -5.2 578}
. [-3.9 1-0.6 -5, -6.
2.1 - . -0.3
0.6 } ?4—4 1.2 { 6.1 [-3.7 678 6.5 247 ) <

o 13.3 93 ; 186 47 ‘v

-6.3 :
) e 72 24 =B " 6.4 960 8. : 17, 1.6
71\< LN 2.4 [ 7 8.4 64 w {19, ON 3 -8\<

-5.
| : L= . e 7 = B OR e ¥
8.8 |50 prvmtZ2 _ o} gy 0.6 (09 102 oF 9.6 | 7

/
-8.2 ‘ 7.3 12692 -4.4 y 6.4 -2.5-3.6
45 | 72 45143

9 |54 -75-7.9

0.8 5 wot MR
1027455741 -5.3 "46Y
5 % v a Legend

Legend 2 9

P balances (lbs/ [0.1-10.0 P balances (Ibs/ £=10.1 -
acre) [710.1 - 20.0 acre) B 20.1 -
BN -177--15.0 mm20.1-30.0 £1-9.5--5.0 mm30.1-
£9-149--10.0 mm30.1-40.0 F1-49-00  mm40.1-
9.9 --5.0 B 40.1 - 320.0 70.1-10.0 CRD

0 27 54 108 162 216
1-49-0.0 CRD Kilometers

-11.1 ‘_10_9 -]_EE; -12.1

1.1 1.3 172
:10.6 -2-4\10 ,
-11.2 ~3_ ' Legend

acre) —10.1-10.0 acre) [10.1-10.0
BN -20.7 - -20.0 =310.1 - 20.0 B -19.1--15.0 £310.1-20.0

Legend

Acknowledgements

B -199--15.0 mm20.1-30.0
[7-14.9 - -10.0 CRD

N -14.9 - -10.0 CRD
N -9.9 - -5.0

We thank lllinois NREC for funding
this project (award # NREC-102163-18329)

Figure 1. County-level and CRD-level P balances using Census data (top panel) and Survey data (bottom panel) from 2007 to 2022, (A) Census 2007, (B) Census 2012, (C) Census 2017, (D) Census
2022, (E) Survey 2007, (F) Survey 2012, (G) Survey 2017, and (H) Survey 2022. CRD level P balances were reported in red alongside the CRD boundaries.
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