
HERBICIDE TOLERANCE AND WILD RADISH CONTROL 
I N  LUPINE AND VETCH 

G.R. England, W.L. Currey, and R.N.  Ga l l ahe r  

INTRODUCTION 

Wild r a d i s h  (Raphanus raphanis t rum Crantz)  i s  a common weed i n  g r a i n  
c rops  throughout  t h e  world.  Wild r a d i s h  is a s e l f  p o l l i n a t e d  annua l  
found mainly i n  cereals, f a l l ows ,  and non-crop areas. I n  F l o r i d a  i t  
grows as a w i n t e r  annua l  i n  t h e s e  sites. It is a moderate t o  v igorous  
compet i to r  f o r  space.  

Extensive work i n  t h e  c o n t r o l  of t h i s  weed h a s  been done i n  Germany, 
the S o v i e t  Union, and Great Br i t an .  Research has been c a r r i e d  ou t  
world wide on the c o n t r o l  of wi ld  r a d i s h  i n  numerous c rops ,  us ing  
many he rb i c ide s .  I n  B r a z i l ,  wi ld  r a d i s h  w a s  c o n t r o l l e d  w i th  2 ,  4-D 
a p p l i e d  by a i r  (Guibert, 1972).  Merich et a l .  (1972) found BAS 3580H 
(bentazon 26% and d ich loroprop  34%) and BAS 3960H (bentazon 25% and 
mecoprop 37.5%) c o n t r o l l e d  wi ld  r a d i s h ,  Chrysanthamum segetum, Cusicim 

G a l u m  a p a r i n e ,  Matricaria and S inaps i s  a r v e n s i s .  Hahn (1973) 
c o n t r o l l e d  w i ld  r a d i s h  i n  g r a s s e s  w i t h  SYS 67ME (MCPA 86% f r e e  a c i d )  a t  
1.5 kg/ha and SYS 67 Prop (d ich loroprop  potass ium 64% a c i d ) .  Koboreva 
(1971) c o n t r o l l e d  wi ld  r a d i s h  i n  buckwheat (Fagopyrum tataricum) w i t h  
1-2 kg/ha 2, 4-D amine. T rea t i ng  with  MCPA (1-2 kg/ha) o r  norea  (0 .5  kg/ha) 
i nc r ea sed  y i e l d s  of buckwheat by 1000 kg/ha.  Osususka e t  a l .  (1973) 
gained t w i c e  the c o n t r o l  of w i ld  r a d i s h  compared t o  t h e  check w i t h  0.25 
kg/ha of a t r a z i n e .  Cochet e t  a l .  (1973) ob ta ined  c o n t r o l  w i th  Phyt 
3425 (chlormtofen 20% + l i n u r o n  5%) a t  1.85-5.0 kg/ha. Huggenburger e t  
a l .  (1974) ob ta ined  c o n t r o l  of w i ld  r a d i s h ,  D i g i t a r i a  s i n g u e v a l i s ,  
Amaranthus spp., Polygonium and S i n a p s i s  arvensis w i t h  o r y z a l i n  
1.0-1.4 kg/ha + l i n u r o n  (1.0-1.4 kg/ha) a p p l i e d  s u r f a c e  preemergence w i t h  
12.5 mm p r e c i p i t a t i o n  o r  sha l low inco rpo ra t i on .  Hermant e t  a l .  (1973) 
t r e a t e d  4 cm f l a x  (Linum usitatissimum-- and R. ( raphanis t rum) i n  an  e a r l y  
s t a g e  w i t h  bentazon and achieved good weed c o n t r o l  w i t h  no i n j u r y  t o  t h e  
flax. D e t r e r n i x  e t  a l .  (1973) achieved c o n t r o l  of Raphanus w i t h  a l a c h l o r  
(1.7-2.0 kg/ha)  o r  p ropachlor  (0.5 kg/ha) a p p l i e d  preemergence. Leiderman 
e t  a l .  (1972) c o n t r o l l e d  w i ld  r a d i s h  w i t h  oxadiazon (1.5-2.0 kg/ha) .  
Amaranthus v i d i s ,  Gal ingosa parviflora, and D i g i t a r i a  s a n g u i n a l i s  were 
a l s o  c o n t r o l l e d .  

Wild r a d i s h  i s  a problem i n  w in t e r  f o r a g e  c rops  a t  t h e  Robinson Farm i n  
W i l l i s t o n ,  F lo r ida .  S ince  t h i s  problem weed e x i s t e d  i n  l and  a l r e a d y  
u t i l i z e d  f o r  r e s e a r c h ,  t h e  fo l lowing  experiment w a s  e s t a b l i s h e d  t o  determine 
p o s s i b l e  c o n t r o l  measures t h a t  could b e  u t i l i z e d  t o  c o n t r o l  wi ld  r a d i s h  
i n  l u p i n e ,  Lupinus a n g u s t i f o l i a ,  and ve t ch  (Vicia  v i l l o s a ) .  
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MATERIALS AND METHODS 

The experiment w a s  conducted a t  the  Robinson Farm i n  Wi l l i s ton ,  F lo r ida  
during t h e  winter  of 1979-1980. Wild r ad i sh  c o n t r o l  w a s  evaluated i n  
lup ine  and ve tch  which w e r e  planted behind several n o- t i l l a g e  opera t ions .  
The land w a s  harrowed t h r e e  times and then "Hairy vetch" (33.6 kg/ha) 
and "Frost  lupine" (89.6 kg/ha) w e r e  proper ly  inocula ted  and d r i l l e d  on 
November 1, 1979. Lupine was  i r r i g a t e d  (3.2 cm) on November 9,  1979 
and ve tch  w a s  i r r i g a t e d  on November 10. A p o r t i o n  of both lup ine  and 
ve tch  rece ived  an a p p l i c a t i o n  of bentazon (1.12 kg/ha) on Januar  
1980. The bentazon w a s  appl ied  i n  a 280 l / h a  spray a t  2.8 kg/cm 3 ,. 
On January 15, 1980, t h r e e  chemicals,  a c i f l u o r f e n  (Blazer ) ,  bentazon 
(Basagran), and 2, 4-DB (Butyrac) were appl ied  postemergence t o  ve tch  
and lupine .  

Herbicides R a t e-
a c i f l u o r f e n  0.28, 0.43, 0.56 
benta zon 0.84, 1.12 
2 ,  4-DB 0.28, 0.56 

AG98 a t  0.25% v /v  was added t o  ac i f luo r fen .  Two a p p l i c a t i o n s  of each 
chemical were made t o  l u p i n e  and ve tch  which had been previous ly  t r e a t e d  
w i t h  1.12 kg/ha bentazon and t o  p l o t s  not  previous ly  t r e a t e d .  The major 
weed t o  be s tud ied  was  wild rad ish .  

The he rb ic ides  were app l i ed  wi th  a C02 backpack p l o t  sprayer  i n  187 l / h a  
sp ray  a t  3.36 kg/cm 2 on January 15, 1980. The second a p p l i c a t i o n  of 
a c i f l u o r f e n  and bentazon was  made on January 28, 1980 t o  wild r a d i s h  
p l a n t s  that w e r e  61 cm high. The second a p p l i c a t i o n  of 2 ,  4-DB w a s  made 
on February 3,  1980. The same method of a p p l i c a t i o n  w a s  used. 

Each experiment w a s  s e t  up i n  a randomized complete b lack  des ign  and 
r e p l i c a t i o n s  were used. The t reatments  were r a t e d  by 4 v i s u a l  observa­
t i o n s  f o r  crop to l e rance  and wild r ad i sh  con t ro l .  A r a t i n g  of 0 equals  
no a f f e c t  on t h e  crop o r  t h e  weed, whi le  a r a t i n g  of 10 equals  complete 
c o n t r o l  of e i t h e r  t h e  crop o r  t h e  weed. 

RESULTS AND DISCUSSION 

I n  t h e  fou r  v i s u a l  r a t i n g s  t h e r e  w e r e  s i g n i f i c a n t  d i f f e r e n c e s  between 
both  weed c o n t r o l  and crop to l e rance  (Tables 1. 2. 3, 4). By the fourth 
r a t i n g ,  a c i f l u o r f e n  and bentazon had provided almost complete wild r a d i s h  
c o n t r o l  a t  a l l  rates. Aci f luorfen  had caused from moderate t o  severe  
crop i n j u r y  i n  ve tch  and severe crop i n j u r y  i n  lupine .  Bentazon caused 
no crop i n j u r y  i n  ve tch  but  almost completely removed t h e  lupine .  

Bentazon provided good wild r ad i sh  c o n t r o l  i n  both crops.  There w a s  
e x c e l l e n t  crop t o l e r a n c e  i n  ve tch ,  bu t  no crop to l e rance  o f  bentazon i n  
lupine .  Aci f luorfen  provided comparable weed c o n t r o l  t o  bentazon. There 
w a s  some t o l e r a n c e  of ve t ch  a t  t h e  low rate. 
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2,  4-DB, due t o  t h e  advanced s t a g e  of growth of WR at application, 
provided no wi ld  r a d i s h  con t ro l .  It caused s l i g h t  crop i n j u r y  i n  
both ve t ch  and lupine .  I n  ve t ch  it caused l e a f  c u r l  and i n  lup ine  
i t  caused t h e  stem t o  c u r l .  

The timing of a p p l i c a t i o n  w a s  no t  optimum f o r  c o n t r o l  w i t h  s e l e c t i v e  
he rb i c ides .  It is s i g n i f i c a n t  t h a t  good c o n t r o l  of t h e  weed by benta­
zon and a c i f l u o r f e n  was  obtained i n  t h i s  s t a g e  of growth. 

There seemed t o  be  an i n t e r a c t i o n  wi th  bentazon and temperature.  Con­
t r o l  of w i ld  r a d i s h  appeared t o  be  enhanced by hard f r e e z e s  a f t e r  ap­
p l i c a t i o n .  This  w a s  observed a t  Wi l l i s ton  and i n  wild r a d i s h  t r e a t e d  
wi th  0.84 kg/ha basagran a t  t h e  Green Acres r e sea rch  farm. 

Bentazon has  been shown t o  be a f f e c t e d  by environmental f a c t o r s  (BASF 
Tech. In fo . ,  Bull .  No 7804). An optimum temperature f o r  bentazon 
would be  over 18 C ( E l l i s o n ,  1980). This temperature r e l a t i o n s h i p  
would have t o  be considered when determining a c o n t r o l  program f o r  a 
win te r  weed, s i n c e  win te r  temperatures  i n  F lo r ida  vary so much. 

This  experiment should be  repea ted  t o  observe t h e  a c t i v i t y  of t h e s e  
chemicals on t h e  crop and weed, i n  an  earlier growth s t a g e .  The a f f e c t s  
of temperature on bentazon need t o  be  eva lua ted  f u r t h e r .  

1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

REFERENCES 

Cochet, J . C . ,  Pavot,  J . ,  Bu t l e r ,  A . ,  Devidal,  R., Bouchan, F.  1973. 

A s tudy  of r e c e n t  p r e  and p o s t  emergence he rb i c ides  i n  s o f t  win ter  

wheat. Weed Abs t r ac t s  1975. 

Det re rn ix ,  L . ,  Kaqrenne, W. 1973. Considerat ion on 3 yea r s  he rb i c ide  

t r ia l s  i n  w in te r  rape  crops.  Weed Abst rac ts  1975. 

E l l i s o n ,  E. 1980. Personal  communication. 

Guibert .  1972. A g r i c u l t u r a l  Aviat ion i n  Braz i l .  Agric.  Aviat. 14(3)  

76-81. 

Hahn, E. 1973. Experience i n  t h e  use of he rb i c ides  on newly sewn 

gras s l ands .  Weed Abs t r ac t s  1973. 

Hermant, P . ,  Beardin, X . ,  Noivel, M . ,  Serna, G . ,  Lutanid, G . ,  L ipa to f f ,  

V. 1973. Bentazone f o r  the c o n t r o l  of broadleaf  weeds i n  f l a x .  Weed 

Abs t r ac t s  1975. 

Huggenburger, F . ,  Saipe,  N . ,  Lesniuc, 0. 1974. Oryza l in  p lus  l i nu ron ,  

a new h e r b i c i d e  combination f o r  p r e  emergence weed c o n t r o l  i n  soybeans. 

Weed Abs t r ac t s  1974. 

Koloreva, A.A. 1971. The u s e  of he rb i c ides  f o r  weeding buckwheat. 

Weed Abs t r ac t s  1974. 

Merick, B.H.,Behrendt, S. 1972 .  T r i a l s  i n  cereals wi th  bentazon (3-
i sop ropy l  1-lh-2, 1, 3- benzothiadiazin)  i n  combination wi th  hormones 
(BAS 3580H and BAS 3960H). I n  Proc 14 th  B r i t i s h  Weed Control  Conference. 
B r i t i s h  Crop P r o t e c t i o n  Conference. 666-672. 
Leiderman, L. ,  Grassi, N. 1972. A t r i a l  wi th  3 new p r e  emergence her­
bicides i n  c a r r o t s  (Dawius c a r o t a ) .  Weed Abs t r ac t s  1976. 
Osuskaya, T.V. 1973. Herbicide phy to tox ic i ty  and a c t i v i t y  i n  r e l a t i o n -
Ship t o  n u t r i e n t  level of p l a n t s .  Weed Abstracts 1974. 



45 


TABLE 1. Con t ro l  of W i l d  Radish and Vetch Tolerance From t h e  Use 
o f  He rb i c i des  Fo l l ow ing  an A p p l i c a t i o n  o f  1.12 kg/ha
Bentazon. 

Date 
Treatment 1-26-80 2-3-80 2-7-80 2-14-80 

W i l d  Radish Con t ro l  

a c i  f 1uo r fen  6.0 a 8.5 a 9.9 a 9.9 a 
bentazon 4.5 a 8.0 a 9.5 b 9.7 a 

check 
2,4-DB 1.0 b 

1.0 b 
1.0 b 1.0 c 
0.0 b 1.0 c 

1.0 b 
1.0 b 

Crop erance 

a c i f l u o r f e n  2.5 a 5.5 a 6.5 a 6.5 a 
bentazon
2,4-DB 

0.0 a 
0.0 a 

0.5 c 2.0 b 
2.0 b 0.0 b 

0.0 c 
3.0 b 

check 0.0 a 0.5 c 0.0 b 0.0 c 

A r a t i n g  of 0 equals  no a f f e c t  on t h e  crop o r  weed, wh i l e  a r a t i n g  of 
1 0  equals  complete c o n t r o l  of e i t h e r  t h e  crop o r  t h e  weed. 

Values among t r ea tmen t s  w i th in  each d a t e  followed by t h e  same l e t t e r  
are  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  0.05 level of p r o b a b i l i t y  ac­
cord ing  t o  Duncan’s new m u l t i p l e  range tes t .  
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TABLE 2. 	 Contro l  o f  Wi ld  Radish and Vetch Tolerance From the Use o f  
Herbic ides With No Previous Herbic ide App l ica t ion .  

Date 
Treatment 


a c i f l  uor fen 

bentazon 

2,4-DB 

check 


a c i  f 1uorfen 

bentazon 

2,4-DB 

check 


1-26-80 2-3-80 2-7-80 2-14-80 


Wild  Radish Control  

3.5 a 4.5 b 6.5 a 7.0 b 
1.5 b 6.0 a 8.5 a 8.25 a 
0.0 b 0.0 c 0.5 b 0.0 c 
0.0 b 0.0 c 0.0 b 0.0 c 

Crop Tolerance 

3.0 a 4.0 a 5.5 a 4.5 a 
0.0 b 0.5 b 0.0 b 0.0 c 
0.0 b 2.5 ab 2.0 b 2.0 b 
0.0 b 0.0 b 0.0 b 0.0 c 

A r a t i n g  of 0 equals no a f f e c t  on the crop or weed, while a r a t i n g  of 
10 equals complete con t ro l  of e i t h e r  the  crop or  the  weed. 

Values among treatments within each da te  followed by t h e  same l e t t e r  
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  a t  the  0.05 l e v e l  of p robab i l i ty  ac­
cording t o  Duncan’s new mul t ip le  range test. 
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TABLE 3. 	 Control of Wild Radish and Lupine Tolerance from the Use o f  
Herbicides Following an Applicat ion o f  1.12 kg/ha Bentazon. 

Date 
Treatment 1-26-80 2-3-80 2-7-80 2-14-80 

Wild Radish Control 

a c i f l u o r f e n  4.0 a 7.5 a 9.25 a 9.7 a 
ben tazon 2.0 b 8.0 a 9.25 a 9.5 a 
2,4-DB 1.0 bc 1 .0  b 1.0 b 1.5 b 
check 0.5 c 1.0 b 1.0 b 1 .0  b 

Crop Tolerance 

a c i  fluorfen 8.0 a 9.45 a 9.9 a 9.9 a 
hen on 10.0 a 9.95 a 9.9 a 9.9 a
2,4-DB 2.0 b 5.0 b 4.0 b 2.5 b 
check 0.0 b 0.5 c 2.0 b 2.0 b 

A r a t i n g  of 0 equals  no a f f e c t  on t h e  crop or  weed, while a r a t i n g  of 
10 equals complete con t ro l  of e i t h e r  the  crop o r  the  weed. 

Values among treatments wi th in  each da te  followed by the  s a m e  let ter 
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  a t  the  0.05 l e v e l  of p robab i l i ty  accord­
ing t o  Duncan's new mul t ip le  range t e s t .  
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TABLE 4. 	 Control of Wild Radish and Lup ine  Tolerance From the Use 
of Herbicides Following No Previous Herbicide Application. 

Date 
Treatment 1-26-80 2-3-80 2-7-80 2-14-80 

Wild Radish Control 

ac i  f 1uorfen 3.0 a 4.5 a 6.5 b 8.25 a 
bentazon 1.0 b 6.0 a 8 .0  a 8.75 a 
2,4-DB 0.56 b 0.0 b 0.0 c 0.0 b 
check 0.0 b 0.0 b 0.0 c 0.0 b 

Crop erance 

f1uorfen 
bentazon 
2,4-DB 0.5 b 0.5 0.0 d 0.0 bcheck 

A r a t i n g  of 0 equals no a f f e c t  on the  crop or weed, while a r a t i n g  of 
10 equals complete con t ro l  of e i t h e r  the  crop or  the  weed. 

Values among treatments wi th in  each da te  followed by the  same l e t t e r  
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  a t  the  0.05 l e v e l  of p robab i l i ty  accord­
ing t o  Duncan's new mul t ip le  range test. 




