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Most of t h e  bottomland s o i l s  o f  western Kentucky a re  important  
areas f o r  co rn  and soybean product ion. They c o n s i s t  o f  t h e  Belknap, 
Karnak, Melvin, Sadler, Stendal and Waverly s o i l  s e r i e s  t h a t  a re  
somewhat poo r l  y t o  poor l  y drained. 

A phosphorus and potassium study was i n i t i a t e d  on t h e  Belknap s o i l  
i n  Webster County. Soybeans and corn were a l t e rna ted  dur ing  t h e  4 year 
study. The P study consis ted o f  5 ra tes  (0, 50, 100, 150 and 200 I b s  
P 0 /acre) broadcast i n  1980 and 1981. P l o t s  d i d  n o t  receive a d d i t i o n a l  
far#il i z e r  P du r ing  1982 and 1983. K was broadcast a t  120 1 bs K20/acre 
i n  1980 and 1982 over e n t i r e  P study area. 

Treatments i n  t h e  K s tudy consisted o f  annual app l i ca t i ons  of 5 
ra tes  (0, 60, 120, 180 and 240 1 bs K O/acre) f o r  each o f  t h e  f o u r  years. 
A broadcast P a p p l i c a t i o n  o f  90 l b s  F205/acre was app l ied  i n  1980. 

Table 1 presents soybean and corn y i e l d s  obta ined dur ing each o f  
t he  4 years. Increas ing  P r a t e s  d i d  n o t  a f f e c t  y i e l d s  dur lng  t h e  4 
years. Y ie lds  were n o t  a f fec ted  w i t h  added K dur ing  t h e  f i r s t  r o t a t i o n  
sequence. However, bo th  soybean and corn y i e l d s  were increased by 60 o r  
more I b s  K O/acre du r ing  t h e  second sequence. 2 

Table 1. Annual soybean and corn y i e l d s  from P and K study on Belknap 
s i l t  loam. 

'2'5 Soybeans Corn Soybeans Corn 
!3-&2 1980 JZ2i!2L 1982 Em .......................... 1 b/ac bu/ac-------------------------- 

K2° Soybeans Corn Soybeans Corn 
&L& 1980, E!iu 1982 - 1983 
1 b/ac bu/ac-------------------------- 
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Table 2 conta ins  t h e  s o i l  t e s t  P each year o f  t h e  study. 
Fol lowing a p re l im ina ry  ana lys is  o f  t h e  Bray-Kurtz P1 data and a l a c k  o f  
y i e l d  response, t h e  Mehl ich I11 ex t rac tan t  was selected t o  study t h e  
s o i l  f o r  increased P ex t rac t i on .  The Mehl ich I11 method ex t rac ted about 
1.4 t imes as much P as t h e  Bray-Kurtz P1 and t h e  re la t i onsh ip  was l i n e a r  
( ~ 0 . 9 7 8 ) .  

Table 2. Annual s o i l  t e s t  P as measured by Bray-Kurtz P1 and Mehl i c h  
I11 extractants,  Be1 knap s i l t  loam. 

Soybeans Corn Soybeans Corn 
1980 l.9B.L 1982 - 1983 

1 b/ac ......................... bu/ac------------------------- 

So i l  t e s t  K va l  ues (Tab1 e 3 suggested t h a t  4 years o f  240 1 bs 
K,Oiacre annual ly  minus crop removal were requfred t o  ra i se  t h e  s o i l  
t 6 s t  K above 250 I b s  K/acre. 

Table 3. Annual s o i l  t e s t  K, Belknap s i l t  loam. 

K2° Soybeans 
Corn Soybeans Corn 

W 1980 l3Au- 1982 1983 
1 b/ac .......................... bu/ac-------------------------- 

Re la t i ve  soybean y i e l d s  versus s o i l  t e s t  P ind ica ted t h a t  near 
maximum y i e l d s  occurred a t  s o i l  t e s t  P values o f  27 and 40, 
respect ive ly ,  f o r  t h e  Bray-Kurtz P1 and Mehl ich I11 extractants.  S o i l  
t e s t  P values f o r  near maximum corn y i e l d s  occurred a t  s o i l  t e s t  P 
values o f  27 and 43, respect ive ly ,  f o r  Bray-Kurtz P1 and Mehlich I11 
extractants.  

Re la t i ve  crop y i e l d s  versus s o i l  t e s t  K i nd i ca ted  t h a t  near 
maximum y i e l d s  were obta ined a t  s o i l  t e s t  K values o f  105 and 141 f o r  
soybeans and corn, respect ive ly ,  w i t h  t h e  normal, neut ra l  ammonium 
acetate e x t r a c t i o n  method. 

I n  order  t o  determine i f  t h i s  s o i l  was supply ing s i g n i f i c a n t  
q u a n t i t i e s  o f  P and K from below t h e  sur face layer ,  t h e  p r o f l l e  was 
sampled t o  36 inches i n  t h e  check p l o t s  o f  bo th  studies.  The data i n  



Table 4 suggested t h a t  both P and K l e v e l s  decreased below t h e  sur face 
l a y e r  o f  0-6 inches. 

Table 4 .  S o i l  t e s t  P and K from Belknap s o i l  p r o f i l e .  

N u t r i e n t  concent ra t ion  data j n  both soybeans and corn i nd i ca ted  no 
response from added P w i t h  a range o f  0.46-0.56% P f o r  soybean 
t r i f o l  i a t e s  and 0.25-0.36% P f o r  corn  ear leaves. 

The r e l a t i o n s h i p  between r e l a t i v e  soybean y i e l d s  and t r i f o l i a t e  K 
% ind ica ted  d i f fe rences I n  t h e  v a r i e t y  grown each o f  t h e  2 years. Essex 
and M i t c h e l l  v a r i e t i e s  reached near maximum y i e l d s  a t  K percentages o f  
1.79 and 2.56, respect ive ly ,  7n t h e  t r i f o l i a t e s .  

Near maximum corn y i e l d s  were obtained w i t h  an ear  l e a f  K 
percentage o f  2.07. K percentages were a f fec ted  s i g n i f i c a n t l y  w i t h  K 
f e r t i l i z a t i o n  dur ing  bo th  years t h a t  corn was grown. 
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