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Management of Acid, High 
Aluminum Soils for Wheat 

By R . E . Lamond and D.A. Whitney 

Kansas data indicate the importance of phosphorus (P) fertilization in managing acid, 
high aluminum (Al) soils for wheat when liming is difficult and expensive. Results of 
recent studies emphasize the importance of P placement with the seed and variety 
selection. 

A S I G N I F I C A N T P A R T of the highly 
productive winter wheat area i n south-
central Kansas and north-central Okla
homa is be ing affected by acid, h igh 
exchangeable A l so i l cond i t ions . I n 
1990-91, 15 percent of the soil samples 
received at the Kansas State University 
Soil Testing Lab f r o m the 12 county south-
central Kansas area were p H 5.0 or less. 
Another 26 percent of the samples were 
between p H 5.1 and 5.5. 

Kansas State and O k l a h o m a State 
researchers have documented the value of 
l i m i n g these soils. Dramatic wheat yield 
responses to l ime on these soils are com
m o n . R e c e n t l y , O k l a h o m a State 
researchers have established 
that band applications o f P 
wi th the seed at planting can 
be an effective management 
technique on these soils when 
l i m i n g isn' t possible. Appar
ently, the banded P ties up A l , 
a l lowing better early growth 
and development. 
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Studies were established i n 
Sedgwick County, KS, on a p H 
4.7 soil which had 70 parts per 
mi l l i on (ppm) KCl-extractable 
A l and Bray-1 P at 54 ppm 

(high). Three l ime rates (0, 3,750, and 
7,500 lb ECC/A), P 2 0 5 (0, 40 l b /A broad
cast, and 40 lb /A banded wi th seed), and 
two wheat varieties (Kar l and 2163) were 
evaluated. The 7,500 lb ECC/A l ime treat
ment was the f u l l recommended rate. Ka r l 
is f a i r ly sensitive to A l , whi le 2163 is 
somewhat tolerant to A l . L ime and broad
cast P were applied and incorporated prior 
to planting. 

Results 

Shortly after emergence, visual differ
ences began to appear. As the wheat 
started to break dormancy and begin 

Table 1. Lime, P, variety effects on wheat yields. 

Lime rate, P Wheat Grain 
lb ECC/A placement variety yield, bu/A 

0 0 — Karl 44 
0 40 Broadcast Karl 41 
0 40 Band Karl ee 
0 _ — 2163 
0 Broadcast 2163 
0 m Band 2163 m 

3,750 0 — Karl m. 
3,750 m Broadcast Karl §1) 
3,750 m Band Karl 
3,750 — 2163 m 
3,750 •I'D Broadcast 2163 61 
3,750 Band 2163 11 

LSD(0.5) 

The full lime rate (7,500 lb ECC/A) had no significant effects on 
yield of either variety. 
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PHOSPHORUS banded on acid, high-P soils enhanced wheat tillering and growth, as shown in 
these plots. Growth differences persisted through heading, advancing maturity. 

spring growth, visual growth differences 
were even more dramatic. Banded P treat
ments, regardless of variety or l ime rate, 
exhibited more growth, and more t i l ler ing 
than either the control or the broadcast P 
treatments (see photo above). These 
g r o w t h di f ferences persisted th rough 
heading. Visual responses to banded P 
were much more dramatic than to l ime 
despite the high P soil test. 

First year results of this study are sum
marized in Table 1. Yields of the Al-sensi-
t ive K a r l were increased 14 bu /A by 
banding 40 lb P 2 0 5 / A wi th the seed at 
planting without lime. Broadcast P was 
inef fec t ive . L i m e also increased K a r l 
yields, but only 2 to 5 bu/A. Compared to 
previous work, the l ime response was 

Table 2. Effects of lime on soil pH and Al levels  

Soil pH Soil Al 

much smaller. This was likely due to very 
l imi ted ra infa l l f r o m the time the l ime 
was appl ied (ear ly A u g u s t ) t h r o u g h 
November 1. Soil samples taken in March, 
1992 show the l ime affected p H and KC1-
extractable A l (Table 2), but these changes 
apparently didn't occur quickly enough to 
produce large yield increases. The A l -
tolerant var ie ty 2163 was much less 
affected by P and lime. This t r ia l w i l l be 
continued for a few more years. 

Lime 0-3 inches 3-6 inches 0-3 inches 

lb ECC/A 

0 4.9 4.9 72 
3,750 5.7 4.9 5 
7,500 6.2 5.0 0 

Conclusions 

Based on results of this study and Okla
homa data, i t is evident that banded P 
applied wi th the seed at planting is a via
ble management alternative on acid, high 

A l soils when l iming isn't pos-
sible. Both forage and grain 

» PPm y i e l d can be d r a m a t i c a l l y 
3-6 inches increased. L i m i n g is the only 

way, however, to e f fec t ive ly 
raise soil pH. Results clearly 

71 indicate variety selection is 
66 also important under these soil 
Z? conditions. • 
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