
FERTILIZING THROUGH 

i f .  A .  Haeood 

F e r t i l i z e r  has  been a p p l i e d  through s p r i n k l e r s  f o r  many 
y e a r s .  I f i r s t  saw t h i s  p r a c t i c e  i n  t h e  1:'illamette Val ley  of 
Oregon i n  t h e  e a r l y  1940 's .  

Any m a t e r i a l  which goes  i n t o  s o l u t i o n  can be app l i ed .  
Th i s  i n c l u d e s  n i t r o g e n  p r i n c i p a l l y  and some of t h e  phospha tes  
i n  t h e  form of 16-20 o r  11-48 and a l s o  po tass ium c h l o r i d e  and 
po tass ium s u l f a t e .  

Aqua and anhydrous ammonia should  n o t  be  a p p l i e d  s i n c e  
v o l a t i l i z a t i o n  may cause  a s  h i g h  a s  50-60;; l o s s  

The t iming  of a p p l i c a t i o n  du r ing  t h e  i r r i g  
pend upon t h e  t y p e  of m a t e r i a l  be ing  a p p l i e d  i e .  whether it 
moves r e a d i l y  through t h e  s o i l  w i t h  wate r  o r  whether it is r e l -  
a t i v e l y  immobile. 

F i r u g e s  1 and 2 a r e  schemat ic  drawings of t h e  p r i n c i p l e s  
of  a p p l i c a t i o n  methods. F i g u r e  3 shows r e l a t i o n s h i p  of mater- 
i a l  a p p l i e d  t o  t h e  system l a y o u t .  

F i g u r e  1 

4 
To water supply 

Arrangement of  the  equipment used  f o r  introducing fertilizer into a centrifugal pump. (po 
bil ity,  garden h o s e  c a n  b e  used  in  place  of pipe). 
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F r o s t  Con t ro l  by S p r i n k l i n g  

In fo rma t ion  s u p p l i e d  t o  hiel Hagood by Otto  G e i s e r t ,  
Balcom and Moe, Inc . ,  Pasco,  Washington. 

r i n k l e r s  hsve  been used many y e a r s  f o r  f r o s t  c o n t r o l  on 
u i t s ,  and e s p e c i a l l y  low growing c r o p s ;  such a s ,  s t raw- 

b e r r i e s ,  c r a n b e r r i e s ,  and vege tab l e s .  They have a l s o  been used 
f o r  f r o s t  c o n t r o l  around Klamath F a l l s  and Tu le l ake  on Po ta toes .  

I n  1967 Balcom and linoe s t a r t e d  us ing  t h i s  method of c o n t r o l  
on t h e i r  p o t a t o  o p e r a t i o n s  j u s t  n o r t h  of Pasco,  tk!aashington. 

During t h e  1967 season ,  450 a c r e s  of s o l i d - s e t  i r r i g a t i o n  
was used on t h e  o p e r a t i o n  and i n  1968 t h e y  p l a n  t o  have 475 a c r e s .  
The i r  s e t t i n g  c o n s i s t s  of a  40 9 60 spac ing  on a  diamond shsped 
p a t t e r n .  L a s t  y e a r  t h e y  had 350 a c r e s  of s o l i d - s e t  system i n  
p l a c e  f o r  f r o s t  c o n t r o l .  

The v a r i e t i e s  grown inc luded  Russe t  Burbank and Norgold. 
There was no y i e l d  in format ion  ob ta ined  t o  show t h e  d i f f e r e n c e  
i n  t h e  a r e a s  r e c e i v i n g  f r o s t  c o n t r o l  ove r  t h o s e  r e c e i v i n g  no con- 
t r o l ,  b u t  t h e  Norgolds were ha rves t ed  t e n  days and Busse t s  four -  
t e e n  days  e a r l i e r  on f r o s t  c o n t r o l  f i e l d s  v e r s u s  t h o s e  n o t  con- 
t r o l l e d .  P r i c e  f l u c t u a t i o n s  a r e  g r e a t  on e a r l y  p o t a t o e s  and near-  
l y  always t h e r e  i s  a  tremendous p r i c e  d i f f e r e n t i a l  w i t h i n  a  few 
days  p e r i o d  e a r l y  i n  t h e  season.  The p o t a t o e s  were p l a n t e d  from 
February 27 t o  March 20. The number of t i m e s  t h e  system was used 
f o r  f r o s t  c o n t r o l  v a r i e d  from f i e l d  t o  f i e l d .  b u t  on one f i e l d  
t h e  system was p r o t e c t e d  f i v e  t i m e s  d u r i n g  t h e  season.  

The wors t  f r o s t  occur red  on t h e  n i g h t  of A p r i l  27, vlhen Temp- 
e r a t u r e s  dropped t o  about  24 t o  26OF. P ipe  had been p laced  i n  
t h e  f i e l d  a f t e r  t h e  f i r s t  c u l t i v a t i o n .  f a t e r  was a v a i l a b l e  t h r o u  
g h  t h e  p r o j k c t  f a c i l i t i e s  and had been ordered  i n  a n t i c i p a t i o n  of 
a co ld  pe r iod .  T h i s  was s t o r e d  i n ~ a  i e s e r ' v o i r  c o n s t ~ r u c C t e d b y  t h e  
company t o  p r o v i d e  t h e  l a r g e  q u a n t i t y  r e q u i r e d ,  a s  about 3 ,200 
g a l l o n s  p e r  minute  o r  about  7 c f s  were used du r ing  t h e i s  pe r iod .  

The pumps were s t a r t e d  a t  11 o ' c l o c k  t h e  n i g h t  of t h e  27th  
and were k e p t  running  u n t i l  about  9:30 t h e  fo l lowing  6ay a t  which 
t ime  a l l  i c e  had mel ted from t h e  p l a n t s .  l t fa te r  was a y p l i e d  t o  
about  1/3 of t h e  acreage  a t  a  t ime  o r  a  20-minute o p e r a t i o n  o u t  
of  each hour. Two e x t r a  t r a c t o r  P.T. 0. pumps rvere used t o  pro- 
v i d e  from 38 t o  40 p s i  a t  t h e  heads. Heads a r e  11/64". 

Sequencing from one l a t e r a l  t o  a n o t h e r  was done by hand. 
Th i s  n e x t  y e a r  t h e y  p l a n  t o  i r r i g a t e  b locks  of f i e l G s  u t i l i z i n g  
s e v e r a l  l a t e r a l s  i n  an a r e a ,  t h e n  sequencing t o  a  comple te ly  
d i f f e r e n t  a r e a  t o  sequence from t h e  pump o r  c e n t r a l  p o i n t s  w i t h  
l e s s  l a b o r .  

F r o s t  P r o t e c t i o n  P r i n c i p l e  

Heat is  a p p l i e d  i n  one way o r  a n o t h e r  t o  t u r n  i c e  i n t o  w a t e r  
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s i m i l a r l y  t o  t u r n  wate r  i n t o  i c e .  he; it is produced. 

'"hen wate r  is a p p l i e d  t o  p l a n t s  a t  320F. o r  lower ,  i c e  
forms an+ i n  s o  doing g i v e s  o f f  h e a t ,  some of which e n t e r s  t h e  
p l a n t s  and some warms t h e  a i r .  Since it is t h e  p r o c e s s  of f o m -  
i n g  i c e  which p r o v i d e s  t h e  h e a t ,  it is impor tan t  t o  e i t h e r  keep 
w a t e r  running  con t inuous ly  o r  if wa te r  o r  equipment is l i m i t i n g  
t h e  sequencing should be  o f t en .  P o s s i b l y  when 20 minu te s  on 
and 40 minutes  o f f  sequencing was fol lowed by Balcom ant1 hroe, a  
c e r t a i n  amount of p r o t e c t i o n  was prov ided  by d r i f t  and ove r l ap  
fro11 s p r i n k l e r s  nearby.  F'hen sequencing from one f i e l d  t o  a- 
n o t h e r ,  f requency of a p p l i c a t i o n  should  be  more o f t e n .  



MULTIPLE USES OF SPRINKLER IRRIGATION - A PANEL 
Me1 A. Hagood, Fxtension I r r i g a t i o n  and V'ater Use Spec i a l i s t  

IAREC, Prosser ,  Washington, Moderator 

In  1965 a t  t h i s  conference a d iscuss ion on t h e  p r inc ip l e s  
of s o i l  moisture p l a n t  r e l a t i o n s  and a paper on research work 
a t  Othello pointed t o  t h e  advantages of l i g h t ,  f requent  irri- 
gat ions .  [Fig.s 1 and 2 1  In  1966 a t  your conference a panel  
presented s eve ra l  types  of so-called s o l i d  s e t  sp r ink l e r  sys- 
tems which provided the se  l i g h t ,  f requent  i r r i g a t i o n s  with a 
minimum of labor.  In  1967 your l a s t  y e a r ' s  conference included 

NO. 1 

MO l STURE REMA l N 1 NG AT 
TIME OF IRR lGIT lON 

CONVENT1 ONAL VS. M l ST l RRl GATION 
HANCOCK EXP. FARM, W I SC. 

VAR l ETY 

EARLY GEM 
ED PONTIAC 
ORGOLD RUSSET 
USSET BURBANK 

RUSSET SEBAGO 

CONV . M I ST 
TOTAL 

CWT 
488 416 
718 8t3 
414 383 
628 703 
583 820 

CONV.MIST 
U.S. NO.) 

CWT 
248 254 
374 531 
269 259 
366 477 
447 60t 



a d i scuss ion  on t h e  need t o  o v e r - i r r i g a t e  s l i g h t l y  when s a l t  
c o n d i t i o n s  were hazardous. It  was po in ted  ou t  a t  t h i s  t ime 
t h a t  l each ing  f o r  s a l t  c o n t r o l  could a l s o  l e a c h  f e r t i l i t y .  

Vith p roper ly  designed s p r i n k l e r  systems it is p o s s i b l e  
t o  have good water c o n t r o l  t o  apply very c l o s e l y  t h e  c o r r e c t  
amount of water  f o r  optimum y i e l d  and q u a l i t y .  It i s  a l s o  
p o s s i b l e  t o  l each  s a l t s  i f  necessary  and when t h i s  must be 
done it is p o s s i b l e  t o  apply  f e r t i l i z e r s  through t h e  spr ink-  
l e r  system t o  of f -se t  f e r t i l i t y  l o s s .  I n  a d d i t i o n  t o  apply- 
i n g  f e r t i l i z e r s  through t h e  s p r i n k l e r  systems t h e r e  is an  in- 
c r e a s i n g  i n t e r e s t  i n  t h e  a p p l i c a t i o n  of h e r b i c i d e s ,  fung ic ides ,  
and p e s t i c i d e s  through systems a s  w e l l  as us ing  s p r i n k l e r s  f o r  
c l i m a t e  con t ro l .  There is some evidence t h a t  t h e  l i g h t ,  f r e -  
quent i r r i g a t i o n s  which produce b e t t e r  p o t a t o e s  may be due 
somewhat t o  t h e  c o l l i n g  e f f e c t  of evaporating" water  a p p l i e d  by 
s p r i n k l e r s .  There is a l s o  increased  i n t e r e s t  i n  us ing  spr ink-  
l e r  systems t o  combat f r o s t  damage e a r l y  i n  t h e  season. 

There is a  t r e n d  f o r  i n c r e a s i n g  t h e  use of s p r i n k l e r  ir- 
r i g a t i o n  on po ta toes  i n  t h e  Northwest s t a t e s .  The two main 
reasons  probably,  i n  a d d i t i o n  t o  water  c o n t r o l ,  a r e  l a b o r  
sav ing  and t h e  t r end  toward i r r i g a t i n g  l i g h t e r  t e x t u r e d ,  l e s s  
water-holding capac i ty  s o i l s .  rFj@- .?I 

IRRIGATION EFFICIENCIES 
1959- 1960 
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hl. D. Groskopp 
n i r e c t o r  of Raw Product Research 
Sunspiced, Inc. 
MDG-66-68s 
Feb. 8 ,  1968 

CIDES BY M%NS OF 
ION SYSTEMS 

d-set s p r i n k l e r  system was t h a t  
llowing t h e  i r r i g a t o r  t o  be 
when needed. However, s ince  

t h e  inception of t h e  idea ,  ew innovations have been in- 
troduced f o r  t h e  expanded use of a  so l id - se t  system when irri- 
ga t ing  f r u i t  and vegetable crops. 

F i r s t ,  app l ica t ion  r a t e s  have been reduced by t h e  use of 
smaller  s i zed  nozzles and spr ink le r s .  W t h  t h i s  has come the  
c l o s e r  spacing of s p r i n k l e r s  f o r  b e t t e r  coverage. This has 
helped t o  pe r f ec t  t h e  t e  temperature control--both 
t o  warm, p ro t ec t  from f r  d  a l s o  cool t h e  cro  
temperatures a r e  t o o  h ig  

The next l o g i c a l  st s e  t h e  so l id - se t  
system a s  a  vehic le  f o r  applying mate r ia l s  t h e  crop needed. 
The f i r s t  of t he se  was n i t rogen f e r t i l i z a t i o n .  Next, the  f r u i t  
growers r e a l i z e d  t h e  p o t e n t i a l  f o r  app l ica t ions  of mate r ia l s  t o  
con t ro l  d iseases  and insec t s .  A t  the 1964 Spr inkler  I r r i g a t i o n  
Technical Conference a t  Aurora, I l l i n o i s ,  Robert E. Palmer of 
t h e  Sodus F r u i t  Sxchange of Sodus, Michigan, reported t h a t  14ich- 

t r o l  i n  s t rawber r ies  by t h e  app l ica t ion  of t h e  herbic ide  Dacthal 
through t h e i r  so l id - se t  sp r ink l e r  systems. 

A s  f o r  t h e  app l i ca t i on  of herbic ides  f o r  weed con t ro l  i n  
po ta toes  by means of a  so l id - se t  sp r ink l e r  system, it has been 
done only on a  l imi ted  f i e l d  t r i a l  bas is .  No de t a i l ed  r ep l i -  
ca ted  research work has been repor ted  on t h i s  sub jec t  t o  date.  
F ie ld  t r i a l s  of applying herb ic ides  with s p r i n k l e r s  have been 
attempted i n  Ca l i fo rn ia ,  Oregon, ??rashington, and Idaho. The 
repor ted  resu  these  t r i a l s  have ranged from glowing suc- 
ce s s  s t o r i e  of complete f a i l u r e .  

To t h e  kno ge of t h % s  author ,  ma te r i a l s  t r i e d  t o  da te  
have been Eptan, Din i t ro  [Dow Premerge], and Dacthal. In  order 
f o r  one t o  s a f e l y  experiment with t h i s  type  of herbic ide  ap- 
p l i c a t i o n ,  it is important t o  understand the  bas ic  concepts of 
t h e  method, a s  well  a s  t h e  major problems. F i r s t ,  it is basi- 
c a l l y  more d i f f i c u l t  t o  apply a  herbic ide  than a  fungicide . . o r  
i n s e c . M 7 : i & e ~ + i g h t ~ ~ ~ o ~ a f ~ i n  c  i Ge or  
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f u n g i c i d e  u s u a l l y  w i l l  n o t  k i l l  t h e  p o t a t o  p l a n t s .  However, 
h e r b i c i d e s  must be a p p l i e d  on a  g iven  r a t e  of m a t e r i a l  p e r  
a r e a  b a s i s .  Tole rances  a r e  o f t e n  t i m e s  ve ry  narrow between 
a  s a f e  a p p l i c a t i o n  an6 one t h a t  might damage t h e  crop.  

A boom-type s p r a y e r  t r a v e l s  i n  a  s t r a i g h t  l i n e  and d i s -  
t r i b u t e s  t h e  s p r a y  m a t e r i a l  q u i t e  un i formly  over  a r e c t a n g u l a r -  
shaped p i e c e  of ground. Yi th  i r r i g a t i o n  s p r i n k l e r s ,  however, 
one a t t e m p t s  t o  cover  a  r e c t a n g l e  by means of a  c i r c u l a r  ap- 
p l i c a t i o n  p a t t e r n  compensated f o r  by over lapping.  One must 
expec t  somewhat h e a v i e r  a p p l i c a t i o n s  on some a r e a s  t h a n  on 
o t h e r s ,  even under t h e  b e s t  Zesign s i t u a t i o n s .  With some herb- 
i c i d e s  it i s  e n t i r e l y  p o s s i b l e  and p r o b a b l e  t h a t  one could  ex- 
p e r i e n c e  poor  weed c o n t r o l  and i n j u r e d  p o t a t o  p l a n t s  w i t h i n  
t h e  same f i e l d .  Iny windy c o n d i t i o n s  
worsen t h i s  s i t u a t i o n .  

The nex t  cons i i l c r a t i on  i s  t h e  ph 
e r i a l s .  " e t t a b l e  porvders may s e t t l e  o u t  o  
main l i n e .  Concentra ted m a t e r i a l s  w i l l  be ex t remely  d i l u t e d  
i n  t h e  i r r i g a t i o n  wa te r ,  w i th  t h e  subsequent  q u e s t i o n a b l e  d i s -  
t r i b u t i o n  of t h e  a c t i v e  i n g r e d i e  e  s o i l  s u r f a c e .  

The u s u a l  method f o r  sprinlc c a t i o n  of h e r b i c i d e s  
is t o  premix t h e  weed chemical  w t o  b e  c e r t a i n  it i s  
i n  suspens ion  o r  s o l u t i o n .  Usua l ly  50-100 g a l .  of wate r  w i l l  
s u f f i c e  f o r  t h i s .  Then t h e  mix tu re  i s  i n j e c t e d  i n t o  t h e  main 
l i n e ,  o r  it can be in t roduced  on the  s u c t i o n  s i d e  of t h e  pump, 
i f  a  c e n t r i f u g a l  pump i s  be ing  used. It u s u a l l y  t a k e s  about  
t e n  minu te s  f o r  t h e  m a t e r i a l  t o  r e a c h  t o  t h e  end of a  -$-mile 
l a t e r a l ,  i f  t h e  m a t e r i a l  is i n j e c t e d  d i r e c t l y  i n t o  t h e  head 
end of t h e  l a t e r a l .  Tach system should  f i r s t  be checked f o r  
t h i s  by us ing  dyes  o r  c o l o r  markers  i n  t h e  water .  Usua l ly  1/2 
t o  3/4 i n c h  of i r r i g a t i o n  w a t e r  i s  a p p l i e d  t o  t h e  f i  
t h e  h e r b i c i d e  i s  in t roduced  i n t o  t h e  s p r i n k l e r  s y  

C o n s i d e r  t h e  h e r b i c i d e s  t h a t  have been t r i e d  
s t a n d p o i n t  of recommendations and p o t e n t i a l  p r o b l  

1. % t a m .  Th i s  m a t e r i a l  is u s u a l l y  used a t  3 t o  4 l b s .  
p e r  a c r e  of t e c h n i c a l  m a t e r i a l  a p p l i e d  a s  a  p r e p l a n t  and 
i n c o r p o r a t e d  t r ea tmen t .  I t  i s  an  e m u l s i f i a b l e  c o n c e n t r a t e ,  
The re fo re ,  g e t t i n g  it i n t o  s o l u t i o n  i n  t h e  w a t e r  should  be  
no problem. The m a t e r i a l  is q u i t e  v o l a t i l e  and g i v e s  a  
f a i r l y  long  r e s i d u a l  weed c o n t r o l .  -4s t o  %tam s p r i n k l e r  
a p p l i c a t i o n ,  t h e  b i g  q u e s t i o n  is how much does  it t a k e  t o  
i n j u r e  t h e  p o t a t o  p l a n t  i n  c a s e  some a r e a s  r e c e i v e  an  over-  
dose?  The answer t o  t h i s  q u e s t i o n  would be  d e s i r a b l e  be- 
f o r e  any l a r g e - s c a l e  s p r i n k l e r  a p p l i c a t i o n s  of Gptam a r e  
a t tempted .  

2. p i n i t r o .  Th i s  is u s u a l l y  used a s  Dow premerge,  o r  
Sinox P.E.  The u s u a l  p r a c t i c e  i s  t o  app ly  t h i s  m a t e r i a l  
t o  t he  s o i l  s u r f a c e  w i t h  a  s a r a v e r  u s i n g  20-40 g a l l o n s  of 
w a t e r  p e r  a c r e ,  j u s t  p r i o r  t o  p b t a t o  p l a n t  emergence, a t  
a  r a t e  of 3 pounds p e r  a c r e  of t e c h n i c a l  m a t e r i a l .  D i n i t r o  
is e s s e n t i a l l y  a  c o n t a c t  weed k i l l e r  and has  a  s h o r t  r e -  



s i d u a l .  Its a c t i v i t y  depends upon tempera ture  anc! hmni- 
d i t y .  I t  i s  ex t remely  v o l a t i l e .  4 s  t h i s  m a t e r i a l  is a  
l i q u i d  t h a t  goes  i n t o  a  w a t e r  s o l u t i o n  ve ry  e a s i l y ,  t h e r e  
should  be  no problem t o  d i s s o l v e  it i n  t h e  i r r i g a t i o n  wat- 
e r .  Over -appl ica t ion  s h o u l d n ' t  be  t o o  s e r i o u s ,  a s  t h i s  
m a t e r i a l  is  n o t  sys temic .  However, it is p o s s i b l e  t o  burn 
t h e  growing p o i n t  o f f  from t h e  p o t a t o  s p r o u t  
v e r s e  c o n d i t i o n s .  

3.  Dacthal .  The recommended method of app l  
t h i s  h e r b i c i d e  i s  t o  app ly  8-10 pounds of t h e  75'3; wettaDle  
powder on sandy and s l i t  loam s o i l s  i n  80 g a l l o n s  p e r  a c r e  
of wate r  a s  a  spray ;  T h i s  should be followed by an irri- 
g a t i o n  of a t  l e a s t  7 i nch  of water .  T t  can a l s o  be appl-  
i e d  by i n c o r p o r a t i o n  of t h e  same amount of m a t e r i a l  w i t h  
a  r o l l i n g  c u l t i v a t o r  j u s t  p r i o r  t o  emergence. A p o s t  emer- 
gence. I p o s t  emergence o r  lay-by a p p l i c a t i o n  can a l s o  be 
made. It appears  t h a t  t he  main problem wi th  n a c t h a l  i s  
t h a t  it is a  w e t t a b l e  powder and could p o s s i b l e  s e t t l e  o u t  
of suspens ion  i n  t h e  main l i n e .  There i s  a  p o s s i b i l i t y  
t h a t  an overdose could  cause  p h y t o - t o x i c i t y ,  bu t  t h i s  is 

t l i k e l y ,  judging by t h e  double  a p p l i c a t i o n ,  i . e . ,  pre-  
ergence and lay-by,  recommended on t h e  l a b e l .  

Lorox. The DuPont Company r e p r e s e n t a t i v e s  have s t a t e d  
t h e y m  n o t  have a  l a b e l  f o r  use  of Lorox i n  t h e  Columbia 
Basin i n  1968. It  may be p o s s i b l e  t o  purchase  i t ,  i f  t h e  
grower is w i l l i n g  t o  s i g n  a  waiver  o r  a  d i s c l a i m e r .  

5. Tre f l an .  The recommended a p p l i c a t i o n  of T r e f l a n  i s  
t o  app ly  one p i n t  p e r  a c r e  on l i g h t  s o i l s  a s  a  sp ray  i n  
1 0  t o  40 g a l l o n s  p e r  a c r e  of wate r  i nco rpo ra t ed  i n t o  t h e  
 to^ 2-4 i n c h e s  of s o i l ,  p o s t p l a n t .  Th i s  m a t e r i a l  d i s s o l v e s  

i n -  w a t e r ~ ~ e ~ a 7 s ~ i l y , ~ ~ ~ g o  i t ~ c o u l d ~ q u i t e  e a  
a  s p r i n k l e r  system. There may b e  a  d 
i n i u r v  i f  a n v ' a r e a s  i n  t h e  f i e l d  r e c e  

In summation: r l ]  It is impor tan t  t o  r e c a l l  t h a t  t h e  app l i ca -  
%ion  of h e r b i c i d e s  th rough  s p r i n k l e r  i r r i g a t i o n  systems is s t i l l  
i n  t h e  exper imenta l  s t a g e .  I f  any grower wants  t o  t r y  t h i s ,  he  
should  remember t h i s  and approach it on t h a t  b a s i s .  

2 3  I n  a d d i t i o n ,  he  should be s u r e  t h a t  he  under- 
a 1  t h a t  he  i s  working wi th  and a p p l i e s  it ac- 

[3]  I t  would be wise  t o  t r e a t  a  p a r t  of t h e  same 
p o t a t o  f i e l d  w i t h  t h e  same h e r b i c i d e  a p p l i e d  a s  t he  manufac ture r  
recommends f o r  purposes  of comparison w i t h  t h e  i r r i g a t i o n  spr ink-  
l e r - a p p l i e d  t rea tment .  

--loo-- 


