
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange

South Dakota Beef Report, 1986 Animal Science Reports

1986

Pricklypear Cactus Control in Western South
Dakota
J.R. Johnson
South Dakota State University

W.L. Tucker
South Dakota State University

C.E. Stymiest
South Dakota State University

E.J. Bowker
South Dakota State University

Follow this and additional works at: http://openprairie.sdstate.edu/sd_beefreport_1986

Part of the Meat Science Commons

This Report is brought to you for free and open access by the Animal Science Reports at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in South Dakota Beef Report, 1986 by an authorized administrator of Open
PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please contact
michael.biondo@sdstate.edu.

Recommended Citation
Johnson, J.R.; Tucker, W.L.; Stymiest, C.E.; and Bowker, E.J., "Pricklypear Cactus Control in Western South Dakota" (1986). South
Dakota Beef Report, 1986. Paper 29.
http://openprairie.sdstate.edu/sd_beefreport_1986/29

http://openprairie.sdstate.edu?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/sd_beefreport_1986?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/ans_reports?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/sd_beefreport_1986?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1301?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/sd_beefreport_1986/29?utm_source=openprairie.sdstate.edu%2Fsd_beefreport_1986%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu


PRI(XLYP'EAR CACTUS CONTROL IN WESTERN SOUTE DAKOTA 

J. R. Johnson, W. L. Tucker, C. E. Stymiest and E. J. Bowker 
Departments of Animal and Range Sciences and P lan t  Science 

BEEF REPORT CATKE 86-28 

I n  a  range improvement s tudy,  bo th  l i q u i d  and p e l l e t e d  forms of Picloram 
were e f f e c t i v e  i n  c o n t r o l l i n g  p r i ck lypea r  cac tus .  Higher r a t e s  of chemical 
hastened c o n t r o l  and gave more complete con t ro l .  A t  lower r a t e s ,  c a c t u s  was 
recover ing  i n  1985, t h e  f o u r t h  y e a r  of s tudy,  sugges t ing  t h a t  h ighe r  r a t e s  may be 
most c o s t  e f f e c t i v e .  

I n  1983 noncactus v e g e t a t i o n  response was minor. I n  1984, " a l l  pe renn ia l  
g ra s s "  product ion  inc reased  by more than 50% (312 lb/A) a t  h igher  r a t e s  of 
Picloram. S h i f t s  i n  "cool season" and I'warm season" g r a s s  components were 
nons ign i f i can t .  I n  1985, "cool season grass"  was n o t  g e n e r a l l y  a f f e c t e d  by 
t rea tments ,  bu t  "warm season grass"  increased  a t  s e v e r a l  r a t e s  of Picloram. 
Cactus cont inued t o  decrease.  

Grass  u t i l i z a t i o n  by c a t t l e  i n  1984 increased  g r e a t l y  a t  h igher  r a t e s  of 
Picloram. It appears  l i k e l y  t h a t  d e s i r a b l e  g razab le  fo rage  can be increased  when 
c a c t u s  i s  decreased. Access t o  forage  appears  t o  improve s u b s t a n t i a l l y  a s  c a c t u s  
pads co l l apse .  Based only on 1984 l i v e s t o c k  graz ing  u t i l i z a t i o n  e s t ima te s  and on 
1984 i n c r e a s e s  i n  pe renn ia l  g r a s s  product ion,  p o t e n t i a l  r educ t ions  i n  acreages  
r equ i r ed  f o r  l i v e s t o c k  graz ing  ranged from 49 t o  72%. Economic ana lyses  w i l l  b e  
conducted a t  t h e  end of t h e  study. 

Key Words: Range Improvement, Pr ick lypear  Control ,  Picloram.) 

In t roduc t ion  

P r i ck lypea r  cac tus  occurs  i n  moderate t o  h e m y  l e v e l s  of i n f e s t a t i o n  i n  1.3 
m i l l i o n  a c r e s  i n  t h e  wes tern  p a r t  of South Dakota. Espec ia l ly  a f t e r  a  s e r i e s  of 
dry yea r s ,  r e q u e s t s  f o r  in format ion  on t h e  c o n t r o l  of p r i ck lypea r  a r e  received.  
I n t e r e s t  u s u a l l y  c e n t e r s  on which he rb i c ides  a r e  b e s t ,  how long t h e  cac tus  w i l l  
be  c o n t r o l l e d  and whether a s soc i a t ed  pe renn ia l  g r a s s  product ion w i l l  i nc rease .  
Addi t iona l ly ,  l i v e s t o c k  a r e  known t o  avoid s t epp ing  on cac tus  pads o r  graz ing  t h e  
g r a s s  among them, which e f f e c t i v e l y  decreases  t h e  acreage a v a i l a b l e  f o r  grazing.  

This  i n t e r e s t  prompted a  s tudy  on p r i ck lypea r  c o n t r o l  i n  F a l l  River  County. 
The s tudy  was s t a r t e d  i n  1982 and i s  expected t o  cont inue through 1987 o r  1988. 
This  r e p o r t  i s  through t h e  1985 growing season. The o b j e c t i v e s  of t h i s  r e sea rch  
a r e  t o  examine (1)  t h e  e f f e c t i v e n e s s  of p r i ck lypea r  c o n t r o l  w i t h  Picloram us ing  
two formula t ions  a t  s e v e r a l  r a t e s ;  (2)  t h e  response of noncactus vege ta t ion ;  and 
(3) t o  e s t a b l i s h  some e s t ima te  of c o s t  e f f e c t i v e n e s s  (not  r epo r t ed  he re )  
cons ide r ing  ( a )  p o s s i b l e  i nc reases  i n  forage  product ion and (b) b e t t e r  fo rage  
a c c e s s i b i l i t y  t o  graz ing  animals once cac tus  pads co l lapse .  



Picloram is t h e  gene r i c  name of Tordon, a  product of Dow Chemical USA. Its 
use i n  t h i s  p r o j e c t  should not  be considered an endorsement. 

Experimental Procedure 

The s tudy  s i t e  s e l e c t e d  was a  clayey range s i t e  w i t h  (1)  moderate l e v e l s  of 
pr ick lypear ,  (2)  r e p r e s e n t a t i v e  of p r i ck lypea r  a r eas ,  (3)  v e g e t a t i o n a l l y  uniform, 
and (4) l a r g e  enough t o  r ece ive  l i v e s t o c k  g raz ing  impact. The p r i n c i p a l  coo l  
season pe renn ia l  g r a s s  was wes tern  wheatgrass  and warm season g r a s s e s  were 
b u f f a l o g r a s s  and b l u e  grama. Annual g r a s s e s  were Japanese brome and sixweeks 
fescue.  The p r i n c i p a l  pe renn ia l  fo rbs  were American v e t c h  and s c a r l e t  
globemallow. 

Picloram t rea tments  were app l i ed  once only i n  e a r l y  J u l y  1982 wh i l e  
v e g e t a t i o n  was a c t i v e l y  growing and p r i ck lypea r  was i n  blossom. I n  1983. 1984. 
1985 and 1986 (not  repor ted)  peak s tanding  crop was es t imated  f o r  p r i n c i p a l  
v e g e t a t i o n  components. Addi t iona l ly ,  i n  1984, g r a s s  u t i l i z a t i o n  by c a t t l e  was 
es t imated  f o r  each t reatment .  

L iquid  formula t ions  of Picloram 22K were app l i ed  using a  p re s su r i zed  f i e l d  
p l o t  sprayer .  P e l l e t e d  formula t ions  of Picloram 2K were app l i ed  us ing  a  small .  
hand cranked f e r t i l i z e r  spreader .  

A t o t a l  of e i g h t  t rea tments  were c r ea t ed  inc lud ing  a  con t ro l .  The he rb i c ide  
r a t e s  were intended t o  bracke t  t h e  known e f f e c t i v e  r a t e s  f o r  bo th  formula t ions  
(22K and 2K) : 

Treatment 
r a t e  (lb/A) 

0  

Treatment 
formulat ion - 

2 2K 
2  2K 

The f i e l d  design was a  randomized block wi th  fou r  r e p l i c a t i o n s  and e i g h t  
t rea tments .  Ind iv idua l  p l o t s  were 25 x 100 f e e t .  Subplots  f o r  v e g e t a t i o n  
sampling were 1 x 4.8 f e e t .  Each year ,  f i v e  subp lo t s  per  p l o t  were c l ipped  t o  
ground l w e l  f o r  peak s t and ing  crop es t imates .  Visual  e s t ima te s  of p r i ck lypea r  
cover  were taken  from 20 subp lo t s  pe r  p lo t .  Addi t iona l ly ,  i n  1984, an 
experienced e s t ima to r  eva lua ted  pe renn ia l  g r a s s  u t i l i z a t i o n  by l i v e s t o c k  a t  
s eason ' s  end. Each p l o t  was v i s u a l l y  inspec ted  and use determined. The 
e s t ima to r  d i d  n o t  know t h e  t rea tment  i d e n t i t y  of t h e  p l o t s .  

Resul t s  and Discussion 

Over t h e  yea r s ,  p r e c i p i t a t i o n  v a r i a t i o n  has had a  major impact on v e g e t a t i o n  
product ion.  About 10 inches  i s  average f o r  April-July, which a r e  t h e  most 
c r i t i c a l  months f o r  range forage  production. The v a r i a t i o n  i n  Apri l -July 
p r e c i p i t a t i o n  shown i n  t a b l e  1 is  worthy of no t i ce .  I n  1983, peak s tanding  crop 
(PSC) was 1.607 l b ,  which may be somewhat above average, probably a  r e s u l t  of 3.9 



inches  of r a i n  i n  October, 1982. The 1984 product ion of 1.214 l b  may be c l o s e r  
t o  average. The 1985 va lue  of 205 l b  r e f l e c t s  t h e  seve re  drought of t h a t  year .  

Perennia l  g ra s ses  con t r ibu ted  t h e  g r e a t e s t  sha re  of PSC f o r  t h e  noncactus 
v e g e t a t i o n  a t  63% ( t a b l e  2) .  whi le  annual g ra s ses ,  annual fo rbs  and pe renn ia l  
fo rbs  con t r ibu ted  37%. When a l l  vege ta t ion ,  inc luding  p r i ck lypea r  was 
considered,  p r i ck lypea r  con t r ibu ted  an overwhelming 76Z of t h e  PSC, due 
p r i n c i p a l l y  t o  t h e  long l i f e  span of t h e  pads. 

Aer i a l  cover  of cac tus  never  exceeded 7% i n  1983, t h e  f i r s t  y e a r  of t h e  
s tudy ( f i g u r e  1 ) .  I n  focusing on t h e  cont ro l .  cac tus  cover  decreased n a t u r a l l y  
over  t h e  t h r e e  y e a r s  (1983-1985) f o r  unknown reasons. For t h e  Picloram 
t rea tments ,  t h e  amount of l i v e  cac tus  decreased s t e a d i l y  over t h e  yea r s .  
Decreases were g r e a t e s t  and most r ap id  a t  t h e  h ighes t  r a t e s .  Both t h e  l i q u i d  
(22K) and p e l l e t e d  (2K) formulat ions of Picloram were e f f e c t i v e  i n  cac tus  
con t ro l .  A t  t h e  h ighe r  r a t e s ,  e s p e c i a l l y  f o r  22K, t h e r e  was e s s e n t i a l l y  no l i v e  
cac tus  by 1985. Also by 1985, t h e r e  was some evidence of p r i ck lypea r  recovery, 
p a r t i c u l a r l y  a t  t h e  lower r a t e s  of Picloram. 

A d e t a i l e d  look a t  1983 product ion (peak s tanding  crop,  t a b l e  3 )  r e v e a l s  
t h a t  t h e r e  was no change i n  "perennial  grass"  due t o  Pisloram. The amounts of 
change i n  t h e  "annual fo rbm component represented  a  small  po r t ion  of t h e  t o t a l  
production. However, e s p e c i a l l y  a t  t h e  h igher  r a t e s  of Picloram, a l l  fo rbs  were 
nea r ly  el iminated.  Forbs a r e  known t o  be s e n s i t i v e  t o  P i c l o r a m .  Even though 
t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  "cactus" product ion,  t r ends  f o r  decreased 
cac tus  were q u i t e  ev ident  i n  some treatments .  

Some important f e a t u r e s  were ev ident  i n  t h e  1984 PSC ( t a b l e  4 ) .  For 
example, t h e r e  were few s i g n i f i c a n t  d i f f e r e n c e s  i n  product ion f o r  e i t h e r  t h e  
t t ~ o o l  season" o r  "warm season grass"  components. By c o n t r a s t ,  when cool  and warm 
season g ras ses  a r e  t o t a l e d  i n  " a l l  perennia l  grass ,"  s e v e r a l  of t h e  Picloram 
t rea tments  y i e l d e d  s u b s t a n t i a l  i nc reases  i n  production--up t o  70%. In  reviewing 
"annual grass"  product ion,  i nd iv idua l  comparisons revealed t h a t  t h e  tmo h ighes t  
r a t e s  of Picloram, namely 1 / 2  22K and 3 / 4  2K, s i g n i f i c a n t l y  reduced product ion 
when compared t o  t h e  con t ro l .  Also, cac tus  product ion was g r e a t l y  reduced. 
e s p e c i a l l y  a t  h igher  r a t e s .  

I n  1985 ( t a b l e  3 ) .  some r a t e s  of Picloram tended t o  decrease  product ion of 
"cool season grass ."  For "warm season grass." some Picloram t rea tments  increased  
production. For " a l l  perennia l  grass ,"  s eve ra l  t rea tments  increased  product ion 
much l i k e  1984. "Cactus" was nea r ly  e l iminated  i n  1984 s o  t h a t  t h e  1985 " t o t a l  
no cac tus"  response p a r a l l e l e d  t h e  " a l l  perennia l  grass"  response. Picloram 
g r e a t l y  reduced " t o t a l "  production, which included cactus.  

Grass u t i l i z a t i o n  es t imates .  a t  t h e  end of t h e  graz ing  season i n  1984 showed 
a  c o n s i s t e n t  p a t t e r n  of increased  l i v e s t o c k  use  wi th  higher  r a t e s  of Picloram 
( t a b l e  6 ) .  I n  comparing t h e  means (averages) ,  i t  i s  apparent t h a t  g r a s s  
u t i l i z a t i o n  was s i g n i f i c a n t l y  increased i n  t h e  Picloram treatments .  This  was t h e  
f i r s t  y e a r  i n  which cac tus  pads had col lapsed ,  providing g r e a t e r  a c c e s s i b i l i t y  t o  
t h e  g ras s .  



TABLE 1. PRECIPITATION IMPACTS ON PRODUCTION 

April-July Peak P S C ~  wi th  
Year p r e c i p i t a t i o n  s tanding  c rop l  cac tus  

Inches Pounds/ a c r e  Pounds/acre 

Peak s tanding  crop i s  from "control .  " 

TABLE 2 .  RELATIVE PRODUCTION (1983-1985) 
EXPRESSED AS PERCENTAGES 

Peak 
s tanding  crop 

without  PSC w i t h  
Production components cac tus1  cac tus1  

Cool season g ras ses  39 10 
Warm season g ras ses  2 4  6 

( a l l  perennia l  g ra s ses )  (63) (16) 
Annual g ra s ses  and f o r b s  

and perennia l  Torbs 3 7 8 
Pr ick lypear  cac tus  -- 7 6 
Tota l  without  cac tus  100 -- 
Tota l  inc luding  cac tus  -- 100 

1 Control,  1983-1985. 



Years 1983-1985 ( 3 , 4 , 5 )  

Figure 1. Live cactus cover. 



TABLE 3 .  1983 PEAK STANDING CROP - PERTINENT COMPARISONS 

A l l  
Treat- perennia l  Annual Annual Perennial  

ment g ra s  s grass .  fo rb  f o r b  cactus2 Tota l  

Control 
1 / 8  22K 
1 / 4  22K 
3 / 8  22K 
1 / 2  22K 
1 / 4  2K 
1 / 2  2K 
3 / 4  2K 

NS = va lues  w i t h i n  t h e  same column a r e  not  s i g n i f i c a n t l y  d i f f e r e n t  (P>.05). 
a.b = va lues  w i t h i n  t h e  same column followed by d i f f e r e n t  l e t t e r s  a r e  
s i g n i f i c a n t l y  d i f f e r e n t  (P>.05). 
Many va lues  i n  t h i s  column show a  s t rong  t r end  f o r  being l e s s  than  t h e  
con t ro l .  

TABLE 4 .  1984 PEAK STANDING CROP - PERTINENT COMPARISONS 

Cool Warm Al l  To ta l  
Treat-  season season perennia l  Annual no 

ment g r a s s  g r a s s  g r a s s  g r a s s  Cactus cac tus  

Control 502 NS 
1 / 8  22K 603 NS 
1 / 4  22K 415 NS 
3 / 8  22K 626 NS 
1 / 2  22K 774  NS 
1 / 4  2K 511 NS 
1 / 2  2K 611 NS 
3 / 4  2K 594  NS 

1  NS = va lues  w i t h i n  t h e  same column a r e  not s i g n i f i c a n t l y  d i f f e r e n t  (P>.05). 
a.bsc Values w i t h i n  t h e  same column followed by d i f f e r e n t  l e t t e r s  a r e  
s i g n i f i c a n t l y  d i f f e r e n t  (P<.05). 



TABLE 5. 1985 PEAK STANDING CROP - PERTINENT COMPARISONS 

Cool Warm A l l  Tot a 1  
Treat- season season pe renn ia l  no 
ment g r a s s  g r a s s  g r a s s  Cactus cac tus  T o t a l  

Control  
1/8 22K 
1/4 22K 
3/8 22K 
1/2 22K 
1/4 2K 
1/2 2K 
3/4 2K 

Within a  column, va lues  followed by d i f f e r e n t  l e t t e r s  a r e  s i g n i f i c a n t l y  
d i f f e r e n t  (PC .05). 
anbnc Values w i t h i n  t h e  same column followed by d i f f e r e n t  l e t t e r s  a r e  
s i g n i f i c a n t l y  d i f f e r e n t  (Pc.05). 
NT = no t e s t ,  t o o  many z e r o  va lues .  

TABLE 6 .  1984 GRASS UTILIZATION BY CATTLE 

- - 

Treat-  
ment 

Control  
1/8 22K 
1/4 22K 
3/8 22K 
1/2 22K 
1/4 2K 
1/2 2K 
3/4 2K 

Rep l i ca t ions  
1 - 2 3 4 A V ~ ~  

% use 

Values followed by d i f f e r e n t  l e t t e r s  w i t h i n  a  column a r e  s i g n i f i c a n t l y  
d i f f e r e n t  (Pc.05). 
a*bncndne,fng Values w i t h i n  t h e  same column followed by d i f f e r e n t  
l e t t e r s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  (Pc.05). 
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