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INTRODUCTION 

The summary of a farmer survey published r ecen t ly  i n  a popular a g r i c u l t u r a l  
chemical magazine ind ica t ed  t h a t  conserva t ion  t i l l a g e  p rac t ione r s ,  inc luding  
n o - t i l l  producers ,  were apparent ly  q u i t e  s a t i s f i e d  wi th  f i e l d  r e s u l t s  obtained 
us ing  these  reduced t i l l a g e  c u l t u r a l  p r a c t i c e s .  Sixty- four percent  s a i d  t h a t  
they were very s a t i s f i e d ,  and an  a d d i t i o n a l  32 percent  s a i d  they were a t  least 
moderately s a t i s f i e d .  However, t he  same survey noted t h a t  t he  t h r e e  most 
important  reasons  farmers gave f o r  opposing conserva t ion  t i l l a g e  product ion 
p r a c t i c e s  were inadequate weed c o n t r o l ,  h igher  chemical c o s t s ,  and l a c k  of 
proper equipment. Both r e sea rche r s  and manufacturers have been aware of the  
need f o r  improvements i n  each of t he  areas of expressed concern, and some of 
t h e  r e c e n t  innovat ions i n  p l a n t i n g  and spraying equipment e i t h e r  d i r e c t l y  o r  
i n d i r e c t l y  address  these  perceived problem areas. 

PLANTING EQUIPMENT 

The l i n e  of row-crop p l a n t e r s  and d r i l l s  designed s p e c i f i c a l l y  f o r  seeding i n  
previous ly  u n t i l l e d  s o i l  cont inues  t o  expand. Perhaps of g r e a t e r  importance 
t o  the  ind iv idua l  farmer is t h e  growing a r r a y  of a v a i l a b l e  p l a n t e r  component 
op t ions  which may provide the  f l e x i b i l i t y  of making a given machine adaptable  
t o  a p a r t i c u l a r  set of p l an t ing  condi t ions .  

The e s s e n t i a l  func t ions  which must be performed by the  p l a n t e r  inc lude  opening 
the  furrow t o  the  des i r ed  seeding depth,  metering t h e  seed and p lac ing  them i n  
the  furrow i n  an  acceptable  p a t t e r n ,  and c l o s i n g  the  furrow and compacting t h e  
s o i l  around the  seed t o  i n s u r e  seed- so i l  con tac t  necessary f o r  germination. 
Most c u r r e n t  no- t i l l age  p l a n t e r s  employ a s p e c i a l  attachment ahead of the  
p l a n t e r  opener t o  c u t  through the  s u r f a c e  r e s idue  and t o  pene t r a t e  the  s o i l  
t o  a t  least  the  depth of seed placement. F lu ted ,  r i p p l e ,  and p l a i n  r o l l i n g  
c o u l t e r s  are a l l  used ex tens ive ly  because they handle s u r f a c e  trash w e l l  and 
l eave  the  p l a n t i n g  s u r f a c e  smooth. Ripple c o u l t e r s  are inc reas ing  i n  popu
l a r i t y  i n  Tennessee because they r e q u i r e  less down p res su re  t o  pene t r a t e  the  
s o i l  than f l u t e d  c o u l t e r s  and gene ra l ly  c u t  through crop r e s i d u e  more e a s i l y .  
To accommodate uneven ground ac ross  the  width of t h e  p l a n t e r ,  i nd iv idua l  
c o u l t e r s  a t t ached  t o  the  p l a n t e r  mainframe are gene ra l ly  equipped wi th  down 
p res su re  sp r ings  t o  i n s u r e  uniform depth of s o i l  pene t r a t ion .  Ballast requi red  
t o  achieve c o u l t e r  pene t r a t ion  i n  tough s o i l  condi t ions  is placed on the  plan
ter mainframe which has been designed t o  accep t  t he  necessary a d d i t i o n a l  
weight . 
The double- disk p l a n t e r  opener is widely used t o  open the  furrow i n  the  t r a c k  
c rea t ed  by t h e  r o l l i n g  c o u l t e r ,  a l though a runner- type opener is used on some 
models. A t  least one model employs an  o f f s e t  double-disk p l a n t e r  opener t o  
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pene t r a t e  u n t i l l e d  s o i l  without b e n e f i t  of a leading  c o u l t e r  t o  reduce t h e  
s o i l  s t r e n g t h .  A depth c o n t r o l  device  is essential  t o  i n s u r e  uniform seeding 
depth,  and s e v e r a l  e f f e c t i v e  models are ava i l ab le .  

The d i f f i c u l t y  of c los ing  the  furrow behind t h e  p l a n t e r  opener depends upon 
the  c h a r a c t e r i s t i c s  of t he  s o i l ,  e s p e c i a l l y  the  moisture content .  The number 
of types of s o i l  f i rming wheels, o r  presswheels,  and o the r  furrow c l o s i n g  
accesso r i e s  a v a i l a b l e  f o r  n o- t i l l a g e  p l a n t e r s  has increased  s u b s t a n t i a l l y .  
The furrow should be closed completely burying t h e  seed,  b u t  excess ive  com
pact ion  of t he  s o i l  d i r e c t l y  above the  seed is no t  des i r ab le .  Thus, s e v e r a l  
of t he  new f i rming wheels ope ra t e  i n  p a i r s ,  one on e i t h e r  s i d e  of t h e  furrow, 
and are o r i en ted  a t  an  angle  t o  the  v e r t i c a l  so as t o  apply p res su re  t o  t h e  
s i d e s  of t h e  furrow, fo rc ing  i t  t o  c lose .  I n  tests eva lua t ing  the  performance 
of commercial n o- t i l l a g e  p l an t ing  u n i t s  used f o r  seeding soybeans i n  wheat 
s t u b b l e  a t  Milan i n  1982, a p l a n t e r  equipped wi th  a pneumatic center- r ib  
presswheel operated i n  Calloway s i l t  loam s o i l  a t  21  percent  moisture (db) 
f a i l e d  t o  adequately c l o s e  t h e  furrows leaving  an  average of 28 percent  of t he  
seeds exposed. A s i m i l a r l y  equipped p l a n t e r  operated i n  Memphis s i l t  loam a t  
20 percent  mois ture  achieved complete furrow c losu re  and e x c e l l e n t  seed cover-
age. This s i t u a t i o n  v i v i d l y  i l l u s t r a t e s  the  importance of c a r e f u l l y  matching 
p l a n t e r  components t o  opera t ing  condi t ions .  

SPRAYING EQUIPMENT 

The low-volume (LV) chemical a p p l i c a t i o n  concept has long a l l u r e d  farmers,  
r e sea rche r s ,  and product developers  wi th  the  p o t e n t i a l  advantage of e l imina t ing  
much of the  water haul ing  a s soc ia t ed  with conventional  hydrau l i c  spraying 
using s e v e r a l  g a l l o n s  of l i q u i d  per  acre. I f  chemicals are t o  be appl ied  
d i r e c t l y  t o  t h e  s o i l  as i n  a p rep lan t  incorporated spray ,  t h e r e  are research  
d a t a  i n d i c a t i n g  t h a t  volume of carrier and a p p l i c a t i o n  technique are of l i t t l e  
importance as long as a uniform d i s t r i b u t i o n  over the  ground s u r f a c e  is 
obtained.  However, o the r  f a c t o r s  become important i f  good weed c o n t r o l  is t o  
be assured  f o r  crops n o- t i l l  p lan ted  i n  the  s t u b b l e  of previous crops.  For 
example, sprays  appl ied  a t  p l an t ing  should thoroughly cover the  f o l i a g e  of 
e x i s t i n g  vege ta t ion  t o  e f f e c t  pos t  emergence c o n t r o l  and uniformly p e n e t r a t e  
the  s t u b b l e  enroute  t o  the  s o i l  s u r f a c e  t o  e s t a b l i s h  preemergence con t ro l .  
Accomplishing these  two th ings  wi th  an  LV system is the  chal lenge.  

Rotary atomizers  known as c o n t r o l l e d  d r o p l e t  a p p l i c a t o r s  (CDA) are c u r r e n t l y  
being widely marketed as LV a p p l i c a t o r s .  The CDA produces spray d r o p l e t s  
f a i r l y  uniform i n  s i z e  wi th  the  c h a r a c t e r i s t i c  s i z e  being determined by t h e  
l i q u i d  flow rate through t h e  sp inne r ,  the  d i s k  r o t a t i o n a l  speed, and the  
phys ica l  p r o p e r t i e s  of t he  l i q u i d  being sprayed. By c o n t r a s t ,  any f l a t  f a n  
hydrau l i c  nozz le  produces a broad spectrum of d r o p l e t  s i z e s ,  some q u i t e  s m a l l  
and o t h e r s  r e l a t i v e l y  l a rge .  Gebhardt and Webber of Missouri  compared t h e  
d r o p l e t s  produced with a CDA applying t h r e e  ga l lons  per acre t o  those produced 
by a f l a t  fan  nozzle  applying 20 ga l lons  per  acre. They noted t h a t  t he  CDA 
produced f e w  very s m a l l  d r o p l e t s  ( l e s s  than 100 micrometers i n  diameter)  com
pared t o  the  f l a t  f a n  nozzle.  To a s s u r e  reasonably thorough coverage of p l a n t  
f o l i a g e  with LV, t h e  l i q u i d  must be broken i n t o  s m a l l  d rop le t s :  t he  CDA can 
accomplish t h i s  task .  

Two problems have c o n s i s t e n t l y  been i d e n t i f i e d  by r e sea rche r s  using CDA f o r  
LV a p p l i c a t i o n  of con tac t  he rb ic ides  f o r  pos t  emergence weed con t ro l .  They 
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are (1)  swath displacement  by cross winds and ( 2 )  l a c k  of canopy p e n e t r a t i o n  
d e s i r a b l e  f o r  thorough f o l i a r  coverage of  t a r g e t  weeds. S ince  t h e  d r o p l e t s  
formed f o r  LV f o l i a r  a p p l i c a t i o n  are n e c e s s a r i l y  small, wind can d i s p l a c e  
v i r t u a l l y  t h e  e n t i r e  swath down range. Therefore,  exercise c a u t i o n  when us ing  
c o n t a c t  materials near  s u s c e p t i b l e  crops.  Drople ts  are discharged r a d i a l l y  
outward from t h e  CDA sp inne r  i n  a h o r i z o n t a l  p l ane  above t h e  t a r g e t  p l a n t .  
Thus, t he  only  f o r c e  a c t i n g  t o  d e p o s i t  t h e  d r o p l e t s  on the p l a n t  f o l i a g e  is 
g r a v i t y ,  un le s s  wind adds a lateral d r i v i n g  force .  S tud ie s  have shown t h a t  
f o l i a g e  p e n e t r a t i o n  can be enhanced by t i l t i n g  t h e  atomizer  a t  a n  ang le  of 
up t o  45 degrees.  

U s e  of c rop  o i l  as a p e s t i c i d e  carrier o r  d i l u e n t  has  generated cons ide rab le  
i n t e r e s t  i n  t h e  p a s t  two or t h r e e  yea r s .  This  i n t e r e s t  has  gene ra l ly  coincided 
wi th  t h e  d i s t r i b u t i o n  and adopt ion  of LV a p p l i c a t o r s ,  p a r t i c u l a r l y  t h e  CDA. 
Crop o i l s  used wi th  LV a p p l i c a t o r s  o f f e r ,  among o t h e r s ,  t h e  fo l lowing  r epor t ed  
advantages: 

1. 	 Reduced evaporat ion.  Small d r o p l e t s  of water carrier evapora te  r a p i d l y  
under c e r t a i n  weather cond i t i ons .  This  evapora t ion  creates even smaller 
d r o p l e t s  more e a s i l y  moved away from t h e  t a r g e t  s u r f a c e  by wind. S ince  
c rop  o i l  carriers are much less volat i le ,  t h e  d r o p l e t  w i l l  remain e s s e n t i
a l l y  t h e  same s i z e  throughout i t s  f l i g h t .  

2. 	 Increased spread f a c t o r .  When a d r o p l e t  impacts on a p l a n t  s u r f a c e ,  t h e  
material spreads  t o  cover an  area g r e a t e r  than  t h e  diameter  of  t h e  o r i 
g i n a l  d r o p l e t .  The spread f a c t o r  of a vege tab le  o i l  d r o p l e t  is t h r e e  t o  
fou r  t i m e s  t h a t  of w a t e r .  This  phenomenon may be  of e s p e c i a l  importance 
i n  c o n t r o l  of weeds wi th  c o n t a c t  h e r b i c i d e s  us ing  LV a p p l i c a t o r s .  

3 .  	 R e s i s t s  washoff. T e s t s  i n d i c a t e  t h a t  o i l  d r o p l e t s  depos i ted  on p l a n t  tis-
s u e  form a f i l m  a f t e r  a per iod  of  t i m e .  When t h i s  f i l m  has  been e s t a b l i s h e d ,  
t h e  chemical is n o t  r e a d i l y  removed by r a i n f a l l .  

4 .  	 Better p l a n t  pene t r a t ion .  Some evidence has  been presented  t o  show t h a t  
o i l  p e n e t r a t e s  p l a n t  t i s s u e s  b e t t e r  than water. Research s t u d i e s  have a l s o  
ind ica t ed  t h a t  o i l  seemed to boos t  t he  a c t i v i t y  of some h e r b i c i d e s  t o  pro
duce b e t t e r  weed c o n t r o l  than t h e  same h e r b i c i d e  c a r r i e d  i n  water. 

An. i n v e s t i g a t i o n  is c u r r e n t l y  underway a t  Milan which focuses upon comparing 
LV a p p l i c a t i o n  wi th  conventional a p p l i c a t i o n  rates f o r  bo th  preemergence and 
pos t  emergence h e r b i c i d e s  i n  n o - t i l l  soybeans p lan ted  i n  wheat s tubb le .  LV 
a p p l i c a t i o n s  are being made wi th  both CDA and l o w  capac i ty  hydrau l i c  f l a t  f a n  
nozz les .  Both water and crop  oi l- in- water  carriers are used i n  each system. 

Progress  is being made i n  u l t r a  low-volume chemical a p p l i c a t i o n  technology. 
Commercially promising pro to type  machines which gene ra t e  f l u i d  d r o p l e t s  each 
c a r r y i n g  an  i n d i v i d u a l  e lec t r ica l  charge are c u r r e n t l y  being used to  apply 
f o l i a r  p e s t i c i d e s  a t  rates of  less than  one-half p i n t  to ta l  s o l u t i o n  per  acre. 
Electrostat ic  charging h e l p s  create very  s m a l l  d r o p l e t s  which are necessary t o  
a s s u r e  thorough f o l i a r  coverage a t  such low a p p l i c a t i o n  rates. The s m a l l  drop-
lets  are then i n  t u r n  a t t r a c t e d  t o  oppos i t e ly  charged b i o l o g i c a l  t a r g e t s  
( p l a n t  f o l i a g e )  so  t h a t  d r i f t  and w a s t e  of p e s t i c i d e  are minimized. A tractor-
mounted electrostat ic  sp raye r  model is c u r r e n t l y  being used i n  Milan f o r  app l i
c a t i o n  of  a p o s t  emergence over- the- top g r a s s  h e r b i c i d e  i n  n o- t i l l a g e  soybeans. 
A hand-held electrostat ic  sp raye r  u n i t  is being used s i m i l a r l y  wi th  emphasis 
upon Johnsongrass c o n t r o l .  
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There is renewed i n t e r e s t  i n  pos t  emergence d i r e c t e d  sp raye r s  f o r  use  i n  no-
till soybeans. There a l r eady  e x i s t  preemergence s o i l  sur face- appl ied  h e r b i c i d e s  
which e f f e c t i v e l y  c o n t r o l  a broad spectrum of weeds. These have been r e c e n t l y  
complemented wi th  some h ighly  acclaimed over- the- top p o s t  emergence he rb i c ides .  
However, from t h e  s t andpo in t  of t o t a l  cost of h e r b i c i d e s  necessary t o  produce 
a crop,  p o s t  emergent d i r e c t e d  spraying  may o f f e r  a n  economically at t ract ive 
a l t e r n a t i v e .  Accordingly, a s tudy  i s  c u r r e n t l y  i n  progress  a t  Milan t o  evalu
a te  seven commercial and experimental  d i r e c t e d  sp ray  a p p l i c a t o r s  operated i n  
soybeans p lan ted  wi th  20-inch row spacing.  Each of t h e  sp raye r s  f e a t u r e s  
dev ices  f o r  s h i e l d i n g  t h e  soybean p l a n t s  from t h e  sp ray  being app l i ed  between 
t h e  rows. Nozzles recommended by t h e  va r ious  manufacturers range  from flood-
type  t o  f l a t  f a n  and even spray .  

A CLOSING COMMENT 

Recall t h e  t h r e e  most f r equen t ly  mentioned reasons  f o r  opposing n o- t i l l a g e  o r  
conserva t ion  t i l l a g e  product ion p r a c t i c e s  i n  genera l .  Equipment innovat ions  
and technique re f inements  i n  t h e  areas of p l a n t i n g  and chemical a p p l i c a t i o n  
f o r  n o- t i l l a g e  product ion  w i l l  s u r e l y  go f a r  to negate  t h e s e  arguments a g a i n s t  
n o- t i l l a g e  farming. 
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