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In t roduc t ion  

Sandy s o i l s  wi th  low o rgan ic  matter content  combined wi th  i n t e n s e  p re s su re  
from d i f f i c u l t  t o  c o n t r o l  weeds are major problems found by producers  i n  
F l o r i d a  and much of t h e  sou the rn  United S t a t e s .  These s o i l s  o f t e n  el imin­
ate  the  use of c e r t a i n  h e r b i c i d e s  o r  t h e  h e r b i c i d e s  must be  used a t  low 
rates. I n  a d d i t i o n ,  f requent  r a i n s  which move r a p i d l y  through these  s o i l s  
o f t e n  l e a c h  t h e  h e r b i c i d e s .  I n t e n s e  weed p re s su re ,  l o w  h e r b i c i d e s  rates, 
and l each ing  are a few o f  t h e  f a c t o r s  which r e s u l t  i n  poor weed c o n t r o l  o r  
a t  b e s t ,  short-term weed con t ro l .  E f f e c t i v e  weed c o n t r o l  f o r  t h e  f i r s t  fou r  
to  s i x  weeks i f  o f t e n  s u f f i c i e n t  f o r  many crops  t o  produce good y i e l d s  bu t  
producing a good y i e l d  i s  b e n e f i c i a l  on ly  i f  t h e  crop can be harves ted .  
Weeds which emerge fou r  t o  s i x  weeks a f t e r  t he  crop and are n o t  c o n t r o l l e d  
can r e s u l t  i n  tremendous ha rves t ing  problems. I n  convent iona l ly  p l an ted  
c rops  many o f  these  weeds can be c o n t r o l l e d  by c u l t i v a t i o n ;  however, adverse 
weather cond i t i ons  which de l ay  c u l t i v a t i o n  may r e s u l t  i n  weeds i n  t h e  row 
becoming too  l a r g e  t o  k i l l  w i th  c u l t i v a t i o n .  I n  n o - t i l l  p l a n t i n g s ,  c u l t i ­
v a t i o n  i s  n o t  an  op t ion  f o r  c o n t r o l l i n g  these  l a t e  emerging weeds. Many 
weeds can be e f f e c t i v e l y  c o n t r o l l e d  by spraying  over  t h e  top  of  t h e  crop;  
however, i n  c e r t a i n  s i t u a t i o n s  t h e r e  are no h e r b i c i d e s  which can be  sprayed 
over  t he  crop without  s e r i o u s  crop i n j u r y .  I n  these  s i t u a t i o n s ,  a post-
emergence d i r e c t e d  sp ray  i s  t h e  b e s t  answer f o r  c o n t r o l  of t h e s e  weeds i n  
e i t h e r  convent ional  o r  n o - t i l l  p l an t ings .  

T i m e  of Appl ica t ion  

The o b j e c t i v e  of  a d i r e c t e d  spray i s  t o  spray  t h e  weeds wi th  minimum con tac t  
of t h e  h e r b i c i d e  on t h e  crop leaves .  Directed sprays  w i l l  be e f f e c t i v e  only 
i f  t h e r e  i s  a h e i g h t  d i f f e r e n t i a l  between t h e  crop and weed. For most of 
t he  h e r b i c i d e s  t o  be s a f e l y  used, the  crop should b e  a t  least 1 2  inches  t a l l  
and the  weeds less than  4 inches  t a l l  (Figure 1 ) .  I f  t h e  crop i s  smaller 
o r  t h e  weed l a r g e r  than  t h i s ,  increased  crop i n j u r y  w i l l  genera l ly  r e s u l t .  
I f  t h e  crop i s  t a l l e r  than  1 2  inches  and the  weeds are less than 4 inches  
then  a g r e a t e r  h e i g h t  d i f f e r e n t i a l  e x i s t s  and less crop i n j u r y  w i l l  r e s u l t .  
I n  t h i s  s i t u a t i o n ,  i t  i s  gene ra l ly  adv i sab le  to  delay t h e  a p p l i c a t i o n  and 
a l low as many weeds as poss ib l e  t o  emerge before  t h e  l a r g e s t  weed reaches 
4 inches .  
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Figure  1. 	 Minimum crop h e i g h t  and maximum weed h e i g h t  f o r  e f f e c t i v e  con­
t r o l  w i thou t  crop i n j u r y  when apply ing  pos t- d i r ec t ed  sp rays .  

Equipment Needed 

Seve ra l  types  of d i r e c t e d  sp ray  a p p l i c a t o r s  are commercially a v a i l a b l e .  The 
equipment i s  n o t  complicated and many producers  have cons t ruc t ed  t h e i r  own 
a p p l i c a t o r s .  

The b a s i c  requirement  of t h e  equipment is t o  a l low s e t t i n g  t h e  h e i g h t  and 
o r i e n t a t i o n  of t h e  spray  nozz l e  i n  a c o n s t a n t  p o s i t i o n  i n  r e l a t i o n  t o  t h e  
s o i l  and crop.  This  can be accomplished by mounting t h e  nozz les  on equip­
ment such as s l i d e s ,  guage wheels,  o r  c u l t i v a t o r s  (F igu re  2 ) .  Once t h e  
nozz les  have been a d j u s t e d  to sp r ay  t h e  lower 4 i nches  of t h e  crop,  they 
w i l l  remain i n  t h a t  p o s i t i o n  even i n  rough f i e l d s .  Nozzle h e i g h t  and o r i ­
e n t a t i o n  must be se t  f o r  t h e  crop and weed s i t u a t i o n  i n  each f i e l d  t o  be  
sprayed.  Boom s p r a y e r s  w i th  drop nozz les  are n o t  w e l l  s u i t e d  f o r  t h i s  
type a p p l i c a t i o n  s i n c e  t he  he igh t  of t he  nozz le  i s  n o t  cons t an t  i n  rough 
f i e l d s .  Each t i m e  t h e  boom bounces, t h e  nozz le  sp rays  h ighe r  than  4 i nches  
on t h e  c rop  and i n j u r y  r e s u l t s .  Appl ica tors  are a l s o  a v a i l a b l e  w i t h  s h i e l d s  
which p r o t e c t  t h e  c.rop from the spray. This type equipment may be u s e f u l  
i n  certain s i t u a t i o n s ,  b u t  w i  l I generally result i n  uncont ro l led  weeds i n  
the row. 
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REAR VIEW 

Figure  2. 	 Side  and rear v i e w  o f  2-nozzle p e r  row arrangement mounted 
on s l i d e s .  

Nozzles,  P r e s s u r e ,  and Spray Volume 

Most o f  t h e  h e r b i c i d e s  used f o r  d i r e c t e d  s p r a y s  r e q u i r e  good s p r a y  coverage 
o f  t h e  weed f o r  e f f e c t i v e  c o n t r o l .  P roper  cho i ce  of  n o z z l e s ,  p r e s s u r e ,  and 
ga l l onage  can be  c r i t i c a l  f o r  e f f e c t i v e  c o n t r o l  w i t h  minimum crop i n j u r y .  

Nozzles 

F l a t  f a n  n o z z l e s  are w e l l  s u i t e d  f o r  d i r e c t e d  sp r ays .  These nozz l e s  can 
be  ope ra t ed  a t  low p r e s s u r e  and t h e  sp r ay  p a t t e r n  over lapped i n  t h e  d r i l l  
(F igu re  2 ) .  The ove r l ap  should  be abou t  6 i nches  f o r  uniform d i s t r i b u t i o n .  
A t y p i c a l  f l a t  f a n  nozz l e  t i p  i s  a Tee Jet 8004.  Th is  type  t i p  i s  a v a i l a b l e  
f o r  d i f f e r e n t  ga l l onage  o r  d i f f e r e n t  sp ray  a n g l e s .  For example, i f  h i g h e r  
ga l lonage  i s  d e s i r e d  an 8005 o r  8006 may be used.  I f  lower ga l lonage  i s  
d e s i r e d ,  an 8003 o r  8002 may b e  used.  I f  a wider  sp r ay  a n g l e  i s  needed, 
95 and 110 degree  s p r a y  a n g l e s  are a v a i l a b l e .  For  example a 9504 w i l l  app ly  
t h e  same ga l l onage  as a n  8004 b u t  wi th  a wider  a n g l e  ve r su s  This  
can  be  h e l p f u l  s i n c e  t he  wider  s p r a y  a n g l e  a l lows  s p r a y i n g  t h e  same area 
w i t h  t h e  nozz l e  a t  a lower  h e i g h t .  
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Flood je t  (TK s e r i e s )  nozz les  provide wide spray angles  a t  low p res su re ;  
however, i n  dense weed s i t u a t i o n s  the  l a r g e  d r o p l e t s  produced may not  
provide s u f f i c i e n t  coverage. 

Off- center (OC s e r i e s )  t i p s  are a l s o  a v a i l a b l e .  This type sprays  only from 
one s i d e  of t h e  t i p  and no coverage w i l l  be  achieved i n  t h e  middles un le s s  
m u l t i p l e  nozz les  p e r  row are used. I f  c u l t i v a t i o n  i s  t o  be  used f o r  t he  
middles then  two of f- center  t i p s  pe r  row can be  e f f e c t i v e l y  used. 

Cone ( D  and TX series) t i p s  are n o t  w e l l  s u i t e d  f o r  d i r e c t e d  sprays .  These 
t i p s  are designed f o r  high p re s su re  and produce f i n e  spray p a r t i c l e s .  These 
f i n e  part ic les  will  d r i f t  on to  the  crop leaves and r e s u l t  i n  i n j u r y .  I n  
a d d i t i o n  t h e  cone shape of t h e  p a t t e r n  is not  w e l l  s u i t e d  f o r  spraying  low 
on t h e  crop.  

P re s su re  

The lowest  p o s s i b l e  p re s su re  which w i l l  p rovide  s u f f i c i e n t  spray  coverage 
of  t h e  weeds should be used. P re s su res  i n  the  range of 1 5  t o  25 p s i  are 
d e s i r a b l e .  I f  s u f f i c i e n t  coverage i s  n o t  achieved a t  these  p re s su res ,  
choose a t i p  wi th  a l a r g e r  o r i f i c e .  This  w i l l  i n c r e a s e  gal lonage wi thout  
i n c r e a s i n g  pressure .  High p re s su re  creates small p a r t i c l e s  which d r i f t  
and should be avoided. 

Sp ray  Volume 

The ga l lons  pe r  acre needed w i l l  vary depending on t h e  d e n s i t y  and s i z e  o f  
the  weeds. I n  most s i t u a t i o n s  20 to  30 ga l lons  pe r  acre i s  adequate.  

Speed 

Directed sp rays  can be appl ied  at  any speed which can s a f e l y  be used t o  
ope ra t e  t h e  equipment wi thout  crop i n j u r y .  Choose t h e  speed which can be 
s a f e l y  used f o r  t h e  s i z e  of t h e  crop and select nozz le  t i p s  which w i l l  
d e l i v e r  t he  d e s i r e d  gal lonage a t  t h a t  speed. 

Sprayer  C a l i b r a t i o n  

Proper c a l i b r a t i o n  i s  c r i t i ca l  s i n c e  he rb i c ide  rates which are too high may 
r e s u l t  i n  crop i n j u r y  and w i l l  i n c r e a s e  c o s t s .  Rates which are too low may 
r e s u l t  i n  poor weed con t ro l .  Any method of c a l i b r a t i o n  which i s  a c c u r a t e  
can be used f o r  d i r e c t e d  sprays .  One of t he  easiest t o  use  methods which 
i s  a c c u r a t e  i s  ou t l i ned  i n  t h e  fol lowing s t e p s :  

Step 1. 	 Measure t h e  swath width sprayed by one nozz le  i n  inches  
(Figure 3) .  This  width w i l l  vary wi th  nozzle  he igh t  
and o r i e n t a t i o n  t h e r e f o r e  measurements should be made 
a f t e r  these  adjustments  are made i n  t he  f i e l d  t o  be 
sprayed.  
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SWATH WIDTH 

Figure  3 . 	 Measure t h e  swath width sprayed  by one n o z z l e  t o  determine 
the  course  l eng th  r equ i r ed  t o  equa l  1/128 a c r e .  

S tep  2. 	 Determine t h e  course  l e n g t h  r equ i r ed  f o r  t he  measured swath 
width t o  e q u a l  1/128th a c r e .  

Swath wid th  of one nozz l e  Course l e n g t h  t o  equa l  
( i nches )  a c r e  ( f e e t )  

1 0  408 
12  340 
1 4  292 
16  255 
18 226 
20 204 

S t e p  3. Measure and mark t h i s  course  l e n g t h  i n  t h e  f i e l d .  

S t ep  4.  	 Choose t he  gear  and R P M  t o  be used,  d r i v e  t h e  measured course 
and record  t h e  t i m e  r equ i r ed  t o  t r a v e l  t h a t  d i s t a n c e .  The 
t r a c t o r  should be moving p r i o r  t o  c r o s s i n g  t h e  s ta r t  of t h e  
course  and t h e  t i m e  begun when t he  t r a c t o r  c r o s s e s  t h e  marker. 
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S tep  5. 	 S t a r t  t h e  s p r a y e r  and a d j u s t  t h e  r e g u l a t o r  to t h e  d e s i r e d  
p r e s su re .  

S t ep  6. 	 Check t he  un i formi ty  o f  t h e  nozz les .  This  i s  a c r i t i c a l  
s t e p  i n  t h e  c a l i b r a t i o n  o f  any s p r a y e r  w i t h  any c a l i b r a t i o n  
method. Catch t h e  flow from a nozz le  i n  a baby b o t t l e  o r  
graduated c y l i n d e r  f o r  10 seconds and record  t h e  amount. 
Repeat t h i s  procedure f o r  10 seconds at each nozz le .  Compare 
the amount caught  from each nozz l e  f o r  un i fo rmi ty .  I f  t h e  
flow from a nozz le  i s  15%higher  o r  lower than  t h e  o t h e r  
nozz l e s ,  r e p l a c e  i t .  

S t e p  7. 	 Catch t h e  flow i n  ounces from one nozz le  f o r  the l e n g t h  
of t i m e  r equ i r ed  t o  d r i v e  t he  measured course  (from s t e p  
4 ) .  The ounces caught i n  t h i s  l e n g t h  of t i m e  i s  e q u a l  t o  
t h e  g a l l o n s  p e r  acre be ing  a p p l i e d  by t h e  sp raye r .  I f  
4 nozz l e s  pe r  row ( 2  nozz l e s  p e r  s l i d e )  are used and t h e  
f r o n t  and rear nozz l e s  on one s l i d e  are sp ray ing  the same 
swath,  then c o l l e c t  t h e  flow from bo th  nozz les .  

S t ep  8. Determine t h e  acres sprayed  p e r  tank.  

Gal lons  p e r  t ank  = a c r e s  p e r  tank
Gallons p e r  acre 

S t ep  9. 	 Determine t h e  amount o f  h e r b i c i d e  needed p e r  tank.  Acres p e r  
tank x h e r b i c i d e  rate p e r  acre = h e r b i c i d e  p e r  t ank .  

Example:	 S t e p  1. Swath width measured - 18 inches. 
S t ep  2. Course l e n g t h  from c h a r t  = 226 f t .  
S tep  3 .  Measure and mark 226 f o o t  course .  
S tep  4 .  T i m e  t o  d r i v e  226 f t .  i n  5 t h  gear  

a t  1400 rpm = 34 seconds.  
S tep  5. Sprayer  a d j u s t e d  t o  20 p s i .  
S t ep  6.  Nozzles checked and uniform. 
S tep  7. Catch f ow from one nozz le  for  34 

seconds Amount c o l l e c t e d  = 20 
ounces. Sprayer  i s  app ly ing  20 
g a l l o n s  p e r  acre. 

S t ep  a.  Sprayer  tank c a p a c i t y  is  200 g a l l o n s .  

20 g a l  pe rper a c r e  tank = 	 10 acres sprayed  
per t ank  

S t ep  9.  	 Recommended h e r b i c i d e  rate = 1 q u a r t  
p e r  a c r e .  Ten, a c r e s  p e r  t ank  X 1 
q u a r t  p e r  acre = 10 q u a r t s  p e r  tank.  
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Summary 

A d i r e c t e d  sp ray  a p p l i c a t o r  i s  similar t o  a n  insurance  po l i cy .  Purchase 
i t  and hope you never  need t o  use i t .  Unfortunately he rb i c idesapp l i ed  
p rep lan t  o r  preemergence seldom provide  f u l l  season c o n t r o l  and d i r e c t e d  
sp rays  are needed. Directed spray  equipment is a v a i l a b l e  and i s  n o t  
d i f f i c u l t  to  use. Herb ic ides  are a v a i l a b l e  and are e f f e c t i v e .  The major 
need is t o  have a s u f f i c i e n t  h e i g h t  d i f f e r e n t i a l  between t h e  crop and the  
weed. 




