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THE CULLARS ROTATION

(Established 1911)

The Cullars Rotation is the oldest, continuous
soil fertility study in the South and the second
oldest cotton study in the world. It was started
in 1911 by the Alabama Azricultural Experiment
Station on the farm of J. A. Cullars and John P.
Alvis. In 1938, the “Alvis Field” was sold to
Alabama Polytechnic Institute which became
Auburn University in 1960. The experiment con-
sists of 14 soil fertility variables in three blocks
that are rotated with cotton followed by a winter
lequme, corn followed by wheat, and soybeans
planted after wheat.
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The Cullars
Rotation

e Established in 1911

* The oldest soil fertility
experiment in the South

 Demonstrates effect of soil
fertility management on cotton,
corn, soybean, and wheat
yields
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Fall 2022 Routine Soil Test Results

Mehlich1-Extractable Nutrients

1
Plot Treatment pH P K
Ibs per acre
A No N/ + winter legume 156
B No N/ no winter legume
C No soil amendment
1 Complete fertilization/ no winter legume
2 No P
3 Complete fertilization
4 4/3 K
5 Rock phosphate
6 No K
7 2/3 K
8 No lime
9 No S
10 Complete fertilization + micronutrients
11 1/3 K

12022 soil test data averaged between the three replicates
2K rates calculated according to annual soil test recommendations



Corn yield (bu ac™)

180

160 —

140 —

120

100 —

80 —

60 -

40

Cash Crop Yields - Corn

1911

1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
—— Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime ---—- NoS — — — No Amendments




Corn yield (bu ac™)

180
Cash Crop Yields - Corn
160 — &
No ammendment

140 —
120
100
80
60 —
20 -

U | | | | | | | | | | | | | | | |

1911 1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
--—- NoK — - - No Lime ~--—- NoS — — — No Amendments




Corn yield (bu ac™)

180

160 —

140 —

120

100 —

80 —

60 -

40

R~

Cash Crop Yields - Corn

1911

1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime ---—- NoS — — — No Amendments




Corn yield (bu ac™)

180

160 —

140 —

120

100 —

Cash Crop Yields - Corn

. Non itrogen

~———

-

1911

1918

1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
--—- NoK — - - No Lime --—- NoS — — — No Amendments




Corn yield (bu ac™)

180 —
] No phosphorus
o4  Cash Crop Yields - Corn | |
140 —
120 — e
—
//____q_
100 - 5_/,’--"' AR
80_ ,:_';__..:_-___ g .
L7 // ~ -
,"/// e aal -7
60_ ‘__/.-'--’-: _/‘ e _
— — —
= __._.-—-;:"c’f'{"‘: _____ n “\\

40 —:'"_‘.‘-.b__._______: __________ :"};..";/ - ~_ o~ N ,--—""_" ------- __:____‘*:.---...._"‘:'"f

g —_ — T~ ™~ i =" = oo .

NP — — S R — === i

20 — e R —— S5

:“:_--—-—_'.___._'_“__—..-—'—--'f—, —————— ________:.: """""" _— \\\:_h_h.

0 - T I I T I T I ____|_ﬁ__|___—|__‘|____|___|__—_|_r__|_—H|
1911 1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime - NoS — — — No Amendments




/
7/

Complete SPK,
With Micronutrients

10

0.5

04
X
C

0.3
4
(18]
S
c

3 0.2
C
(@]
(@]
o

0.1

0

Phosphorus-Leaf Tissue

No Phophorus

Complete Fertility

AUBURN

AGRICULTURE




Corn yield (bu ac™)

180

160 —

140 —

120

100 —

80 —

60 -

40

20 A

0 -

No potassium

Cash Crop Yields - Corn

1911

1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime ---—- NoS — — — No Amendments




Corn yield (bu ac™)

180

160 —

140 —

120

100 —

0 -

Cash Crop Yields - Corn

No sulfur :

1911

1918

1925

1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
No K — - - No Lime --—- NoS — — — No Amendments




Sulfur-Leaf Tissue

-
o

©
=
92}

©
[N

0.05

Complete SPK,
With Micronutrients

Sulfur Concentration (%)

No Sulfur Complete Fertility

EAUBURN



Corn yield (bu ac™)

180

Cash Crop Yields - Corn

|

No micronutrients

160
140
120
100

80 — y

_ .2
60 — e
e —
______________ _:7"{.“‘:...___“__ T~ R
T e — ~._ S —— e
:‘:‘: — —_— - -\\'--.. ~ __ﬁ_': —————— _‘___'::-u-'-'-""—_'-_-_:.—_# -‘-h“‘--..
- e, N e —— =2 i
20 4— . e R —— Sl
:“:_--—-—_'.___._'_“__—..-——--":'—, ————— ___________:_ """"""""" - \\\_\:\I
0 - T I I T I T I |_H__|___—|__‘|____|__-|__—_|_r_| Hl
1911 1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime -—-—- NoS — — — No Amendments




Concentration{ppm)
e N
Ln o LN (- LN (-

-

Micronutrients-Leaf Tissue

B Cu

No Micronutrients

Zn

B Complete Fertility

feinnng_ B

Mo

U |

AUBURN

AGRICULTURE




Corn yield (bu ac™)

180

Cash Crop Yields - Corn

160
140
120 ~ //,—-"
\ ~
; — T
J 3 - 5
100 i Complete Fertility & 77 N
e i -
80 - P
. // el
- '///
60 — ‘__/.-3--’-: " e _
e —
______________ ;_-_‘-"é":.____u__“ ‘\\
40 FTomme - = g . N T h— =
. R o~ i _‘__::..-"/--m'*‘"":f_:'\ T~
— h_‘_h—"—‘._\'—-—..__ '—T-_-'h.":’.-.-‘-‘ — - - =
P e — - g e — - Wy~
:“:_--—-—_'.___._'_“__—..-——--":—, ————— ________h_h: """""""" - \\\ :_h
0 - T I I T I T I __-_|_ﬁ__|___—|__‘|____|__-|__—_|_r__|__H|
1911 1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime -—-—- NoS — — — No Amendments




2000 -

Cash Crop Yields - Cotton

1500 —

1000 —

Lint yield (Ibs acret)

500 H

0 —

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year

Treatment
—— Complete/ +micro ——— Complete/ -micro —-—- No N/ -legqume — — No P
---—- NoK — - - No Lime ~--—- NoS — — — No Amendments




Lint yield (lbs acret)

2000
4 off ST ..v
No ammendment
1500 —
/, _HR\
~ N
B _
1000 — : ___\_‘;;m.—‘-—\
500 - 3_\ m— -7 T
2
0 = | | | | T I I — "'“""—“'"T“‘“_':':T? -
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
--—- NoK — - - No Lime - NoS — — — No Amendments




Lint yield (lbs acret)

2000 — No limepH ~4.5
1500
/, _HH\
~ ~
P .- .. N 8
1000 - o~
500 — — T T T — i
O — —_— — —-'---___._____I___...._:_-__:-l_'-' ]
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year
Treatment
Complete/ +micro ——— Complete/ -micro —-—- No N/ -legume — — No P
---—- No K — - - No Lime --—-—- NoS — — — No Amendments




53]
-1
]
=
-
=
o
-1
2
-

Z
=
-
=2
-]
<




Lint yield (lbs acret)

20007 NoNitro;en /o
Cash Crop Yields - Cotton
1500 —
1000 —
500 —
0 - —ﬂ—rjﬂ;ﬁ;#-; | | T*__-—Th___T___—Tﬁ_;ﬁ:~|:1ﬁ-'—“"|“:‘__h'_:'|£d:

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year

Treatment
Complete/ +micro — —— Complete/ -micro —-—- No N/ -legume — — No P
---—- NoK — - - No Lime ~--—- NoS — — — No Amendments




Lint yield (lbs acret)

2000
Cash Crop Yields - Cotton
1500 —
% Phosphorus //’ _H““\\
2N U B
1000 L ™ RSN
S - R a— //',-'/_______--—--"*""" '~
= - N
g B - -
i e e
= I~ _ /'/
> - /// \‘ '-.--(‘/'
****** —— . — ——I ——
5004 N ;—:j“{“‘ = /// _/'/('\ H”“‘m___________.--’”’ T~
= ”< ‘,«;.7’/, ﬁ\“"--__ ///-/"/- ™~
= - e I €&
/‘_/ """"'-—-———-——-""':"-___...—-.-:"'"‘— H‘-H“‘-..__. \\“*..________
0__"'_—--”7—:## T I I |__qﬁ_-;h___T____Tﬁ_ﬁ_?;u'—“ﬂl—_“;ﬁ:ﬁﬂ'
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year
Treatment
Complete/ +micro — —— Complete/ -micro —-—- No N/ -legume — — No P
--—- No K — - - No Lime ~-——=- NoS — — — No Amendments




Lint yield (lbs acret)

2000 . No potassium
Cash Crop Yields - Cotton
1500 —
// _H-‘H\
~ ~
7 Y . N
1000 = N .~
S - R a— //_,-'/_______--—-"*"'"' |
=7 —~.. T\ ="
P g TS S
- e e
= =7 7""*% /'/
> - /// \‘ '-.-(‘/'
______ — g — —_— —_— T
500 \ ...-——-——-:_‘_-"fh— - - // /_/-'-/'\ K"‘\-.ﬁ_____‘h‘-__—__—.‘ﬂ____/ ‘---..\-‘
N e . — - ~
R T — //_,-"'/ ™~
- e WV
e “'----__________..---:":_‘_..--—‘ """--.,___b-h \\“'--..__
_.....r-'——":::i:P-_ __________ -“__"'““—-—-————~—————~::H_:~.:_Tﬁ__‘hh"“ —
0 = | | | | | | | | — T
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year
Treatment
Complete/ +micro — —— Complete/ -micro —-—- No N/ -legume — — No P
---—- NoK — - - No Lime ---—- NoS — — — No Amendments







Mehlich1-extractable Potassium (lbs acre)

0 40 80

Y
N

Depth (inches)
[
(@)

N
o

N
S

28

32

120

« Critical soil
test K

160

K Rate
A0

——1/3
-0-2/3
-1

——4/3

Uz |

AUBURN

AGRICULTURE




Lint yield (lbs acret)

2000 -

1500 —

1000

500 —

0 -

Cash Crop Yields - Cotton

No sulfur

1910

1920 1930 1940 1950 1960

---—= No K — - - No Lime

1970 1980 1990 2000 2010

Year

Treatment
Complete/ +micro — —— Complete/ -micro —-—- No N/ -legume — — No P

-—=- NoS — — — No Amendments

2020




EAUBURN




Lint yield (lbs acret)

Complete—

2000 no micro
Cash Crop Yields - Cotton

1500
1000
500 —

0_—”—#—.7—_ T I I I -|_h___T____Tﬁ_q_fzu_“_rl-'—’ﬂ__'f‘:

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year
Treatment
Complete/ +micro — —— Complete/ -micro —-—- No N/ -legume — — No P
---—- NoK — - - No Lime ~--—- NoS — — — No Amendments




EAUBURN



Lint yield (lbs acret)

2000_ e
. Complete—
. with micro
Cash Crop Yields - Cotton
1500
1000 —
S
A g ' ///
_____ e >
SIRIE Se———— e >
TN = /;."’// T~ -, =
-y e
0_—’##7;## | | | |-_‘_-_Th___T____TE_Q:?‘:“'—“—T'_H;—TTH
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year
Treatment
Complete/ +micro — —— Complete/ -micro —-—- No N/ -legume — — No P
---—- NoK — - - No Lime ~--—- NoS — — — No Amendments




Treatment Soybean Yield (bushels per acre)

No Nitrogen, Winter Legume
No Nitrogen, No Winter Legume
No Soil Amendment Since 1911

Complete Fertilization, No Winter Legume 37
No Phosphorus_

Complete N-P-K, No Micronutrients 37

4/3 Potassium Rate 37

Rock Phosphate
No Potassium

2/3 Potassium Rate

No Lime (pH 4. 5)_
No Sulfur
Complete N-P-K, with Mlcronutrlents_
1/3 Potassium Rate 34

AUBURN

AGRICULTURE







Percent Organic Matter

2.0

—=
o)

=
N

o
00

o
I

0.0

Organic Matter

AUBURN

AGRICULTURE




Total Bacteria

8.00E+08
7.00E+08
6.00E+08

5 5.00E+08

< 4.00E+08

(o70)]

® 3.00E+08
2.00E+08
1.00E+08
0.00E+00

AUBURN

AGRICULTURE




(92}

I

N

ACE Protein (mg g1 soil)
w

=

Organic Nitrogen

AUBURN

AGRICULTURE




Important Lessons

* Historic experiments offer
a unique opportunity to
guantify long-term effects
of soil fertility issues

* Soil fertility and soil
conservation practices
work together to improve
soil health and
sustainability
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