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The m a j o r i t y  o f  Kansas  s o i l s  a r e  r e l a t i v e l y  young i c  t e r m s  o f  

g e o l o g i c  development .  Low pHs and t h e  need f o r  l i m i n g  a r e  n o t  common 

i n  o t h e r  t h a n  t h e  e a s t e r n  t h i r d  o f  Kansas. I n  S o u t h  C e n t r a l  Kansas ,  

i s o l a t e d  v e r y  l o w  pK's have been r e p o r t e d  i n  f i e l d s  p r e d o ~ i n a n t l y  

cropped t o  c o n t i n u o u s  whea t  s i n c e  t h e  l a t e  1970s. However, i n  t h e  

p a s t  t h r e e  t o  f o u r  y e a r s ,  a n  i n c r e a s i n g  number o f  low pH s o i l s  h a v e  

been r e p o r t e d .  A summary of t h e  s o i l  t e s t  r e s u l t s  f rom t h e  KSU S o i l  

T e s t i n g  Lab by y e a r  shows a d r a m a t i c  i n c r e a s e  i n  t h e  p e r c e n t a g e  o f  

s a m p l e s  t e s t i n g  below pH 5.6 f o r  two c o u n t i e s  (Sumner ar,d Harper )  i n  

t h e  s o u t h c e n t r a l  a r e a .  The marked i n c r e a s e  s t a r t i n g  i n  1982 o v e r  

p r i o r  y e a r s  p r o b a b l y  r e f l e c t s  i n  p a r t  e n  i n c r e a s e d  a w a r e n e s s  of  t h e  

low pH p r o b l e n  and s o i l  s a m p l i n g  by f a r m e r s  n o t  p r e v i o u s l y  sampling. '  

PERCENT OF SOIL SAMPLES BELOW pH 5.6 
RECEIVED FROM SUMNER-HARPER COUNTIES 
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S e v e r a l  s i m p l e  l i m e  r a t e  e x p e r i m e n t s  were e s t a b l i s h e d  i n  t h e  

f a l l  o f  1982 f o r  t h e  1983 wheat c r o p  on sandy  s o i l s  l o c a t i o n  i n  Reno 

and S t a f f o r d  c o u n t i e s .  Two of t h e  f i v e  l o c a t i o n s  h a r v e s t e d  g a v e  v e r y  

s u b s t a n t i a l  i n c r e a s e s  t o  l i m e  a s  can be  s e e n  i n  t h e  t a b l e  below. The 

f i v e  l o c a t i o n s  were  a l l  q u i t e  s i m i l a r  f o r  i n i t i a l  s o i l  w a t e r  pHs b u t  

d i d  v a r y  i n  K C 1  e x t r a c t a b l e  A l .  Two o f  t h e  t h r e e  s i tes  w i t h  g r e a t e r  

t h a n  40 ppm K C 1  e x t r a c t a b l e  A 1  d i d  respond t o  l i m e .  The l o c a t i o n  

w i t h  g r e a t e r  t h a n  40 ppm A 1  t h a t  d i d  n o t  r e s p o n d  was h e a v i l y  g r a z e d  

and was p l a n t e d  t o  a  d i f f e r e n t  wheat  v a r i e t y .  T h i s  o b s e r v a t i o n  p l u s  

o t h e r  f i e l d  o b s e r v a t i o n s  r a i s e d  a  q u e s t i o n  as t o  whe the r  t h e r e  m i g h t  

be  g e n e t i c  d i f f e r e n c e s  i n  wheat  v a r i e t i e s  i n  t o l e r a n c e  t o  low pH- 

aluminum. 

EFFECT OF L I M E  ON WHEAT I N  SOUTH CENTRAL KANSAS 

L o c a t i o n  
L i m e  R a t e  H u r s t - S  H u r s t - N  H i l d e b r a n d  M i l l e r  S t .  John 
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1 1 1 i : i a l  p H  5 . 1  4 . 9  5 . 1  5 . 2  5 . 1  

K C L  A l .  PPM 4 4 6 6 53 19 14 

V s r i e t y  Newton  Newton B u c k s k i n  Newton  Newton 



An e x p e r i m e n t  was e s t a b l i s h e d  i n  t h e  f a l l  o f  1983 t o  d e t e r m i n e :  

1) whether  whea t  v a r i e t i e s  d i f f e r  i n  t h e i r  t o l e r a n c e  t o  low pH- 

aluminum and 2) how t h i s  t o l e r a n c e  would a f f e c t  t h e  r e s p o n s e  t o  

a g r i c u l t u r a l  l ime .  The e x p e r i m e n t  was e s t a b l i s h e d  on a  sandy loam 

s o i l  ( w a t e r  pH 4.7, K C 1  A 1  o f  65 ppm) n e a r  U d a l l ,  Kansas which had 

been under i n t e n s i v e  p roduc t ion .  A s p l i t  p l o t  d e s i g n  w i t h  f o u r  

r e p l i c a t i o n s  was used. The main  p l o t s  c o n s i s t e d  o f  f o u r  r a t e s  o f  

l i m e  (0, 2250, 4500, and 9000 ECC/A) a r r a n g e d  i n  a l a t i n  s q u a r e  

c o n f i g u r a t i o n  S u b p l o t s  c o n s i s t e d  of  two h y b r i d s  and e i g h t  v a r i e t i e s  

o f  wheat. The 9000 lb /A o f  e f f e c t i v e  c a l c i u m  c a r b o n a t e  (ECC) was t h e  

recommended l i m e  r a t e  by t h e  KSU S o i l  T e s t i n g  Lab. The l i m e  was 

a p p l i e d  o n  Sep tember  2,  1983. Wheat p l a n t i n g  was  d e l a y e d  due t o  w e t  

wea the r  u n t i l  November 17, 1983 and November 10 i n  1984. 

The l i n e  was o n l y  l i g h t l y  i n c o r p o r a t e d  b e f o r e  wheat  p l a n t i n g  i n  

t h e  f a l l  o f  1983 . S o i l  s a m p l e s  t a k e n  f r o n  t h e  O n  t o  3"  and  3" t o  6" 

d e p t h  i n  A p r i l  of  1984 showed no pH change f o r  t h e  3 t o  6" l a y e r  f o r  

t h e  l i m e d  p l o t s .  The f i e l d  was plowed a f t e r  t h e  1984 p l a n t i n g  t o  

h e l p  mix t h e  l ime .  

ALUMINUM TOLERANCE IN WHEAT 
Cowley County 1984 

NWT TAM ARK CHM VNA CTK HWK 

Varieties/ l! :rhrid s 

LTT - Kewton 
TKI - TAV ins 
AYK - Arkan 
PB - "0 Brand 33C 
CF!'I - Chisolm 
VNA - Vona 
!:I*! - 1 I7 1 0 
CT1: - Senturlc 75 
!Ib?E: - 1:ar~k 
2TY - Sounty  253 



ALUMINUM TOLERANCE IN WHEAT 
Cobley County 1985  

NWT TAM ARK PB CHM VNA HW CTK HWK BTY 

Variety/Hybrid 

The g r a i n  y i e l d  r e s u l t s  f o r  b o t h  y e a r s  showed a  marked 

v a r i e t y / h y b r i d  by l i m e  r s t e  i n t e r a c t i o n .  The d a t a  f o r  1984 and 1985 

f o r  t h e  0  and 9000 lb/A ECC (4.5 T/A) t r e a t l c e n t s  a r e  showr. i n  t h e  two 

f i g u r e s  below. Two o f  t he  most  p o p u l a r  v a r i e t i e s  i n  Kansas (Newton 

and Tam 105) seem t o  be  e x t r e m e l y  s e ~ s i t i v e  t o  l o w  pH-aluninun s o i l s ,  

whereas  Hzwk and Bounty 203 showed e x c e l l e n t  t o l e r a n c e  t o  t h e  l o w  pH 

e s p e c i a l l y  i n  1384. Horiever, t h e  d a t a  c l e a r l y  shows t h a t  a l l  

v a r i e t i e s / h y b r i d s  responded t o  l i m e  a p p l i c a t i o n .  Although d a t a  f o r  

t h e  l o w e r  l i m e  r a t e s  is n o t  shown i n  t h e  f i g u r e s ,  r e s p o n s e  t o  t h e  1 / 4  

recommended l i n e  r a t e  (2250 lb /A ECC)  was q u i t e  g o o l  s u g g e s t i n g  t h a t  

r a i s i n g  t h e  pH s l i g h t l y  t o  r e d u c e  s o l u b l e  A 1  i s  a l l  t h a t  is  

necessary .  Wi th  no l i m e  q u a r r i e s  i r .  t h e  a r e a  and l i n e  c o s t  

r e l a t i v e l y  e x p e n s i v e ,  f a r m e r s  w i t h  low pH f i e l d s  a r e  l o o k i n g  a t  

p u t t i n g  on less t h a n  t h e  recommended r a t e  in t h i s  t i n e  of low c r o p  

p r i c e s .  T h e r e  is  a l s o  some v a r i e t y  s e l e c t i o n  f o r  t o l e r a n c e  by 



f a r m e r s  on r e l a t i v e l y  low pH s o i l s  where l i m i n g  is no t  p o s s i b l e  a t  
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t h i s  time. 

A l a b o r a t o r y  s t a i n i n g  technique developed by Pol le !  Konzak, and 

K i t t r i c k  (Crop Sci .  18:823-827) was used t o  con f i rm  f i e l d  r e s u l t s .  

Two day old. wheat s e e d l i n g s  were grown over  n i g h t  i n  n u t r i e n t  

s o l u t i o n  con ta in ing  va ry ing  amounts o f  A l .  The r o o t s  were s t a i n e d  

w i t h  hematoxylin.  S t a i n e d  r o o t  caps i ~ d i c a t e d  aluminum in ju ry .  T h i s  

technique c o r r e l a t e d  ex t r eme ly  we l l  w i t h  t h e  f i e l d  r e s u l t s  i n  

s e p a r a t i n g  v a r i e t i e s  acco rd ing  t h e  A 1  t o l e r ance .  The v ~ r i e t i e s  i n  

t h e  1985 Kansas Wheat Performance Tes t  were a l s o  t e s t ed .  A 

tremendous range  o f  A 1  t o l e r a n c e  was seen,  and t h e  m a j o r i t y  o f  t h e  

v a r i e t i e s  grown i n  t h e  Southern  Grea t  F l a i n s  seem t o  be ex t r eme ly  

s e n s i t i v e  t o  A l .  

Research is c o c t i n u i n g  i n  1986 l o o k i ~ g  a t  v a r i o u s  l ime  s o u r c e s  

and f o r  f u r t h e r  s c r e e n i n g  o f  wheat v a r i e t i e s .  

CONCENTRATION OF ALUMINUM W I I E ~ E  HEMATOXYL IN 
STAINS T M  ROOT CAP 

A1 us/mI 

8 1 2  1 6  20 2 4  2 8  32+ 

Arkan AGC 1 0 2  AGC 101 BTY 301 G a r s t  C(R48 BTY 2 0 5  AGC 105 

Eag le  BTY 310  C e n t u r a  Jesse  Hawk G a r s t  HR64 BTY 202  

La rned  B r u l e  C e n t u r k  Ram Mu5 t ang P a r k e r  7 6  BTY 2 0 3  

Newton C h l s o l m  HW 1010 Sandy W r a n g l e r  A t l a s 6 6  

PE 830 C o l t  Rodeo 

Pony Psyne 0 555 

0 XHIB2 0 XH405 0 5 6 8  

Scou t  6 6  Tam 108 0 5 7 6  

S lOuXland Wlngs 0 XH196 

S t a l l j q n  Vona 

Tam 105  

Tam 107  

T h u n d e r b l r d  

T r i umph  64 

V i c t o r y  
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