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South  Dakota S t a t e  U n i v e r s i t y  

S t u d i e s  have been conducted o v e r  a  t h r e e - y e a r  p e r i o d  t o  

determine t h e  f requency  and t h e  cause o f  sma l l  g r a i n  response t o  KC1 

a d d i t i o n s  on h i g h  K  s o i l s .  Dur ing  t h e  f i r s t  two  yea rs  respons iveness 

o f  ha rd  r e d  s p r i n g  wheat, s p r i n g  b a r l e y ,  and o a t s  were compared a t  s i x  

l o c a t i o n s  i n  e a s t e r n  South  Dakota. B roadcas t  a p p l i c a t i o n s  o f  

167 l b s / A  o f  KC1 caused g r a i n  y i e l d  i n c r e a s e s  s i g n i f i c a n t  a t  t h e  0.05 

p r o b a b i l i t y  l e v e l  a t  f o u r  s i t e s  f o r  wheat and two  s i t e s  f o r  b a r l e y  w h i l e  

no o a t  y i e l d  i n c r e a s e s  were measured. S i t e s  g i v i n g  wheat responses 

ranged i n  exchangeable K(NH40Ac) f r o m  410 t o  860 l b s / A .  S ince s p r i n g  

wheat appeared t o  be t h e  most  r e s p o n s i v e  c r o p  o f  t h e  t h r e e  and due t o  

i t s  impor tance i n  South  Dakota, f u r t h e r  i n v e s t i g a t i o n s  were conducted 

o n l y  on wheat. 

K  Response o r  C1 Response? S t u d i e s  conducted d u r i n g  t h e  - -- 
second and t h i r d  y e a r s  i n c l u d e d  exper iments  des igned  t o  determine i f  

responses were due t o  K  o r  due t o  C1. These exper imen ts  i n d i c a t e d  t h a t  

y i e l d  i n c r e a s e s  were due t o  C1, n o t  due t o  K ( T a b l e  1 ) .  S i m i l a r  y i e l d s  

r e s u l t e d  w i t h  KC1 and CaC1 w h i l e  KN03 y i e l d s  were s i g n i f i c a n t l y  l o w e r  

(0.05 l e v e l ) .  

Broadcast  KC1 o r  D r i l l  a p p l i e d  KCl? S ince  t h e  y i e l d  i n c r e a s e s  --- - 
were due t o  C1, method o f  KC1 placement q u e s t i o n s  may o r  may n o t  be 

answered i n  t h e  t r a d i t i o n a l  way. Placement compar isons w i t h  wheat were 

made i n  a l l  t h r e e  y e a r s .  Potassium c h l o r i d e  was e i t h e r  broadcast  and 

i n c o r p o r a t e d  w i t h  a  f i e l d  c u l t i v a t o r  p r i o r  t o  seed ing  o r  was a p p l i e d  w i t h  

t h e  d r i l l  i n  d i r e c t  seed c o n t a c t  ( row spac ing  o f  6 " ) .  The r a t e  a p p l i e d  

w i t h  t h e  d r i l l  was 33 1  bs/A w h i l e  v a r i o u s  l e v e l s  o f  b roadcas t  KC1 were 

a p p l i e d  up t o  a  maximum o f  167 l b s / A .  B roadcas t  a p p l i c a t i o n s  were 

made w i t h  and w i t h o u t  t h e  d r i l l  t r e a t m e n t .  

L/ Papers s u b m i t t e d  t o  Agronomy J o u r n a l :  1 )  Response o f  S p r i n g  Wheat, 
B a r l e y  and Oats t o  C1 i n  KC1 F e r t i l  i z e r s ;  2 )  I n f l u e n c e  o f  S o i l  and 
A p p l i e d  C h l o r i d e  on S e v e r a l  Wheat Parameters 



O n  four of t he  f ive  placement by r a t e  studies t h a t  showed a  

response t o  KC1, broadcast and d r i l l  placements gave the  same response 

when compared a t  the  same r a t e  of KC1 . A t  t h e  remaining s i t e ,  t r e a t -  

ments where some of t h e  KC1 was applied w i t h  t h e  d r i l l  yielded l e s s  than 

where a l l  KC1 had been broadcast. No explanation fo r  t h i s  response i s  

suggested except f o r  the  poss ib i l i ty  of a  delay i n  crop development due 

t o  the  s a l t  concentration in  the seed v i c in i t y .  Heading notes did not 

show such an e f f e c t .  

Six addit ional  experiments were conducted during the  t h i r d  

year of t he  study a t  s i x  d i f fe ren t  locat ions .  Various combinations of 

N ,  P ,  K ,  and C1 were applied with the d r i l l  t o  determine i f  in te rac t ions  

between these nutr ients  existed when they were seed placed. Neither K 

or C1 applicat ion resul ted  i n  s ign i f i can t  y i e ld  increases a t  any s i t e .  

The KC1 r a t e  used was 33 Ibs/A which kept t o t a l  s a l t ,  applied w i t h  the  

seed within recommended guide1 ines. Heavy ra ins  following seeding 

coupled with high y ie ld  potent ia ls  a t  these s i t e s  1  ikely caused the  KC1 

ra te  used t o  r e su l t  in  y ie ld  responses t h a t  were too small t o  be detected.  

Broadcast r a t e  s tud ies  over the three-year period predicted t h a t  t he  

yie ld  response a t  t h i s  r a t e  should have been below s t a t i s t i c a l  detect ion 

1  irni t s  . 
Generally, the  placement s tudies  have shown tha t  the  major 

problem with d r i l l  appl ica t ion (seed placed) of KC1 i s  t ha t  in some 

cases,  su f f i c i en t  C1 cannot be appl ied without r i sking s a l t  problems. 

On a  per unit  of C1 bas i s ,  responses t o  broadcast and d r i l l ed  applied 

C1 have general 1 y  been s  imi 1  a r  . 
How much C1 i s  required? Too few r a t e  s tudies  have been con- ---- 

ducted t o  answer t h a t  question accurately a t  t h i s  time. In the r a t e  

studies conducted i n  South Dakota t o  date ,  60 t o  100 lbs/A of KC1 

generally produced near maximum y ie ld .  

Factors inf l  uenci ng - C1 response. Subcrown internodes of wheat 

from a l l  s i t e s  were rated f o r  dryland root ro t  (Cochliobolus s a t i v u s ) ,  

however, ra t ings  were general 1  y  very 1  ow and 1 eve1 s  were not correlated 

with yie ld  response. Suppression of tanspot and l ea f  rus t  was very 

l i ke ly  the cause of the  y ie ld  increase due t o  C1 addit ion on a t  l e a s t  

one of the  s i x  responsive s i t e s .  A t  the other f i ve  responsive s i t e s ,  

no evidence of disease suppression was found. 



Response t o  a p p l i e d  C1 appeared t o  be r e l a t e d  t o  s o i l  C1 

l e v e l s  and t o  t h e  c h l o r i d e  c o n c e n t r a t i o n  o f  who le  p l a n t s  f rom non C1 

f e r t i l i z e d  p l o t s  ( T a b l e  2, F i g u r e s  1 and 2 ) .  As s o i l  C1 inc reased ,  

p l a n t  C1 c o n c e n t r a t i o n s  a1 so i n c r e a s e d  and response t o  a p p l i e d  C1 

decreased. The p o t e n t i a l  o f  u s i n g  s o i l  C1 l e v e l s  and p l a n t  C1 con- 

c e n t r a t i o n s  as d i a g n o s t i  c  t o o l  s  f o r  p r e d i  c t i n g  r e s p o n s i v e  areas needs 

f u r t h e r  s t u d y .  

I n v e s t i g a t i o n  o f  c u l  t i v a r  d i f f e r e n c e s  i n  C1 respons iveness 

began i n  1984. P r e l i m i n a r y  r e s u l t s  i n d i c a t e  t h a t  c o n s i d e r a b l e  

d i f f e r e n c e s  do e x i s t  between s p r i n g  wheat c u l t i v a r s  w i t h  responses a t  

a  g i v e n  s i t e  r a n g i n g  f r o m  8 bu/A f o r  t h e  most  r e s p o n s i v e  c u l t i v a r  t o  

0 f o r  t h e  l e a s t  r e s p o n s i v e .  

Table 1. S a l t  t y p e  i n f l u e n c e  on wheat g r a i n  y i e l d  a t  r e s p o n s i v e  

s i t e s  i n  1983 and 1984. 

s a l t  type1 KC1 KN03 CaC1 

Gra in  y i e l d  (bu/A)  2  4 9 4  5 49 

' ~ a t e s  v a r i e d  ac ross  s i t e s  b u t  w i t h i n  a  s i t e  K o r  C1 a p p l i e d  f rom 

v a r i o u s  sou rces  was e q u a l i z e d .  

* ~ v e r a ~ e  o f  4  l o c a t i o n s .  



Table 2 .  Relationship between soi l  C1 , plant C1, and wheat yiel  d 

response t o  applied C1. 

Soil 

- --- 

P1 ant 

c l l  ~ 1  Gra i  n Y i  el d Responses 3 

'water soluble C1 t o  a  4 '  depth. 

L Whole plant a t  ear ly  heading (C1 check p l o t s ) .  

3~urnber in parenthesis i s  t he  number o f  s i t e s  in t ha t  range. 
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F i g .  1. EELAT IONSHIP BETWEEN PLANT CHLORIDE CONCENTRAT 1 ON 
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