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TIME AND METHOD O F  FERTILIZER APPLICATION 
ON RUSSET BURBANK POTATOES 

R. Kunkel 

I t  ha s  been a common pract ice  f o r  potato producers  to  broadcast  all or  
p a r t  of the fe r t i l i ze r  before plowing. Some growers  broadcast  p a r t  of 
the  fe r t i l i ze r  before plowing, band p a r t  a t  the t ime  of planting and add 
s t i l l  m o r e  fe r t i l i ze r ,  par t icular ly  nitrogen, as a s ide d re s s ing  about 30 
days a f te r  planting. 

The  r easons  for  the var ious  prac t ices  a r e  that there  is l e s s  fe r t i l i ze r  to 
handle a t  planting t ime  when the push is on to get the potatoes planted; i t  
doesn' t  make any difference how i t  is applied,  just s o  it gets  on; and if 
too much fe r t i l i ze r  is put n e a r  the seed  i t  will burn the young roots .  The re  
m a y  be o ther  r ea sons  but these a r e  the main  ones. 

In much of c u r  exper imental  work all of the fe r t i l i ze r  was banded about two 
inches to  the s ide  and two inches below the bottom of the seed piece. The 
procedure was cri t icized by some  because in  the i r  opinion too much f e r t -  
i l i z e r  was put too ciose to  the seed piece.  The maximum ra t e  applied by 
th i s  method was  240 pounds p e r  a c r e  of nitrogen, 160 pounds p e r  a c r e  of 
P205, and 400 pounds per  a c r e  of KzO. 

The f i r s t  compar i son  between banding a i l  of the fe r t i l i ze r  and spli t  zppli-  
cations was conducted in  1961. One half of the f e r t i l i z e r  was broadcast  
before plowing and one half of i t  was banded a t  planting t ime in one s e t  
of t rea tments ,  and in the other  s e t  i t  was  a l l  banded a s  previously de-  
sc r ibed .  The highest r a t e  used was 240 pounds p e r  a c r e  of N, 160 pounds 
p e r  a c r e  of - 0 5  and 400 pounds p e r  a c r e  of KzO. The f e r t i l i z e r  was 

co~m~po~nded~fro=rlammmmmen11um_m_m_m_n~1ttr_'r_'atteeetr_ebksuper~phospha t e a n d m u r  iate- 
of potash. The r a t e  was equal to  1 ,783  pounds p e r  a c r e  of a 1 2  - 8 - 20 
fe r t i l i ze r .  The average  yield f o r  the sp l i t  application was 394 CWT p e r  
a c r e .  The average  yield was 415 CWT p e r  a c r e  when all of the f e r t i l i z e r  
was  banded. Banding such a l a rge  quantity of fe r t i l i ze r  was cer ta inly as 
good as the spl i t  application and m a y  actually have been be t te r ,  The pe r -  
centage of No. 1 grade potatoes averaged 4 p e r  cent higher when the 
f e r t i l i z e r  was  all banded than when i t  was  applied in  a spl i t  application. 
The specific gra.vity of the potatoes w a s  essent ia l ly  the s a m e  f o r  the two 
methods of applying f e r t i l i z e r ,  a s  was  a l s o  the blackspot index and the 
effect on chip color .  

The amount of nitrogen in  the t i s sue  was  higher when a l l  of the f e r t i l i z e r  
was banded than when only half of it was  banded. This  was  t r u e  a l s o  f o r  
potash. The  amount of phosphorus was the s a m e  for  both methods of 
f e r t i l i z e r  application. 

Soil s amples  taken f r o m  this  exper imental  a r e a  showed phosphorus to  
range  f r o m  medium to  v e r y  high, whereas  the level f o r  potash ranged 



f r o m  v e r y  low to medium. The re  is no  re l iable  t e s t  f o r  so i l  nitrogen. 
The Ievel of phosphorus and potash in  the so i l  m a y  be a determining factor  
as to  whether o r  not spl i t  applications a r e  equal to  o r  be t te r  than banding 
all of the fe r t i l i ze r .  

A second experiment  to  t e s t  the effect of' method of f e r t i l i z e r  application 
on potatoes was conducted on the Othello station in  1962. The experiment-  
al a r e a  turned out to  be ex t remely  var iab le  in  phosphorus and potash con- 
t en t  a s  determ;ned by a so i l  tes t ,  but some  of the differences  were  la rge  
enough and consistent enough to  be worth mentioning. 

The  fe r t i l i ze r  t rea tments  were  applied (1) by broadcast ing and plowing 
under  a l l  of the f e r t i l i z e r ,  621 by broad.casting and plowing under half of 
the fe r t i l i ze r  and banding half of the f e r t i l i z e r  a t  planting l ime,  and (3 )  
by banding a l l  of the f e r t i l i z e r  a.t planting t ime.  

Banding a l l  of the f e r t i l i z e r  and banding half and plowing down half of the 
f e r t i l i z e r  were about equal ,  but broadcasting and plowing down a l l  of the 
f e r t i l i z e r  was definitely in fe r ior  to the other  two methods of putting on the 
f e r t i l i z e r .  I n  1963 the s a m e  f e r t i l i z e r s  were  put on the s a m e  plo.ts, and 
by the s a m e  methods of application as were  used in  1962. Even the rows  
of potatoes were  within two o r  th ree  inches of where they had been pla,nted 
in  1962. In 1963 banding a l l  of the fe r t i l i ze r  produced an  average  yield of 
470 CWT p e r  ac re ;  banding half and broadcasting half of the f e r t i l i z e r  p ro-  
duced an  average  yieid of 455 CWT p e r  a c r e ,  and broadcast ing all of the 
f e r t i l i z e r  before plowing produced a n  average  yield of 427 CWT p e r  a c r e .  
A s  in 1962, the biggest difference was between banding a l l  o r  half of the 
f e r t i l i z e r  and no banding of fe r t i l i ze r .  

An experiment  to  de te rmine  how much fe r t i l i ze r  can  safely  be applied in 
_ bands-~at~pLant'mg~-timewasstar~ted~in1.9~62 The~fe~ti l~zel-swere-a;pplied-~-~-~ 

about two inches on each  s ide  and two inches below the bottom of the seed 
piece.  The seed pieces  were  planted th ree  to  t h ree  and one-half inches 
below the level la.nd su r f ace  and the i r r igat ion fur rows  were  made a s  shal-  
low a s  possible but s t i l l  deep  enough f o r  the water  to  flow through the field 
without breaking ove r  the edges  of the furrows.  The seed  was planted by 
press-wheel  and no hilling was done o ther  than that  which occurred a t  the 
t ime  of making the fur rows .  

The  fe r t i l i ze r  r a t e s  began with the res idua l  amounts in  the so i l  as a c h e c k  
The rea f t e r ,  the nitrogen, phosphorus and potash r a t e s  were  increased 
s tepwise by 80 pounds-per-acre increments  until the maximum r a t e s  ap-  
plied were  400 pounds p e r  a c r e  of nitrogen, P2O5 and K20.  Each  of the 
f e r t i l i z e r s  was applied a l l  in bands and a s  a spl i t  application wherein half 
the  amount was applied in bands and haif was broadcast  and plowed down. 

The average  yield p e r  a c r e  was slightly higher when a l l  of the fe r t i l i ze r  
was  banded than when a sp l i t  application was used,  even a t  tne highest ra,te 
of 400 N, 400 Pz% and 400 pounds p e r  a c r e  of K20,  but the differences  



were not stat:istically significant. The two methods of applying the fert- 
ilizer were also ebout equal insofar a s  yield of No. E grade potatoes, 
percentage of No. I. grade potatoes, specific gravity and chip 'olor were 
concerned. 

The blackspot index was significantly lower when all of the fertilizer was 
banded than when it was only half banded, but the percentage of smooth 
skin on the iubers was significantly gres ter  when the fertilizer was all 
banded than when it was only half banded. 

The same fertilizer treatments and the same methods of application were 
applied to the same plots a s  in 1962. The seed was also planted within 
inches of where it was planted in 1962. The yields, even at  the highest 
ra tes  of fertilization, were a s  high when all of the fertilizer was banded 
a s  when a split application was used, even though there had now been 800 
pounds per ac re  of N ,  800 pounds per acre  of P2O5 and 800 pounds per 
acre  of K20 applied in the immediate vicinity of the roots during the two 
year period. There is  a strong indication that the second year ,  ra tes  
below 300 pounds per acre  of N - P - K might best have been banded, 
whereas those above this level might best have been applied half banded 
and half broadcast. It would not be unreasonable to expect that with the 
prolonged use of phosphorus and potash, the levels in the soil would in-  
crease  to the point where it wouldn't make much difference how they were 
applied, s o  long a s  the levels in the soil were high. How much would 
have to be added to make this true is not known. Phosphorus seems to 
build up rapidly, but an application of 400 pounds per ac re  of K20 was 
insufficient to maintain the soil test level for potash, and a band applf- 
cation of 250 pounds per ac re  of K20 was insufficient to eliminate potash 
deficiency symptoms in some soil spots. 

An experiment to determine whether o r  not it was possible to lower the 
yield and grade of potatoes by applying nitrogen in the irrigation water 
was conducted in 1961. In this experiment the basic fertilizer rate was 
140 pounds per ac re  of nitrogen, 140 pounds per acre of P205 and 140 
pounds per ac re  of K20 . The check treatment received al l  of the nitro- 
gen, phosphorus and potash in bands a t  planting time. The phosphorus 
and potash were banded on at  planting time in 211 of the other treatments, 
but in some plots half of the nitrogen was banded on at  planting time and 
half was applied a s  anhydrous ammonia in the irrigation water. In others, 
all of the nitrogen was applied in the water. 

When half the n~t rogen  was applied in the water and the first application 
was made forty days after planting, the grade-out of No. 1 potatoes was 
34 per cent. When all of the nitrogen was applied in the water and the 
first applicalion was made fol-ty days after  planting, the result was 18 per 
cent No. 1 grsde potatoes. 



When a l i  of the nitrogen was applied in  the water  and the f i r s t  application 
was  not mzde until s ixty  days a f t e r  planting, the percentage of No. I grade 
potatoes was only s i x  p e r  cent. 

Many questions were  left  unanswered, and therefore  another  exper iment  
was conducted in 1962 and again in 1964. In these exper iments ,  a l i  of the 
fe r t i l i ze r  was bsnded on a t  planting t ime for  a check t reatment .  The phos- 
phorus and potash a l s o  were  banded on a t  planting t ime in the other  t r ea t -  
ments ,  but supplemental  nitrogen was applied by injecting a nitrogen 
solution direct ly  into the root  zone. The use of a probe made i t  possible 
t o  apply nitrogen solutions into the roo t  zone with a minimum of root 
injury,  and thus eliminate the roo t  injury associated with mechanical  
s ide-dressing.  Ammonium ni t ra te ,  Aqua, and ammonium sulfate solu- 
t ions  were  compared a s  s o u r c e s  of nitrogen and were  found t o  be about 
equal in  the i r  effect  on total  yield and yield of No. 1 grade potatoes and 
percentage of No. I grade.  

In 1962 Diphenyl-amine was  used to t e s t  whether o r  not n i t ra tes  in the 
plant had been depleted a t  the t ime  of s ide  dress ing .  In 1963 s ide d r e s s -  
i ng  was  a rb i t r a r i l y  begun 35 days  a f t e r  planting. 

In 1963 when half of the nitrogen (120 pounds p e r  a c r e )  was  applied a t  
planting t ime  and supplemental  applications of nitrogen were  begun 35 
days  after.planting,  no  de t r imenta l  effects of the s ide  d r e s s i n g  were  
found. It would appear  that  the de t r imenta l  effects which have been found 
a s  a r e su l t  of s ide  d r e s s i n g  a r e  due to  the fact  that the growth mus t  have 
stopped because of a lack  of nu t r i en t s  and was s t a r t ed  again when additional 
f e r t i l i z e r  was applied. In another f e r t i l i z e r  exper iment  i n  1963, tuber  
types which previously had been attr ibuted to mo i s tu re  s t r e s s  were  ob- 
tained. Most- of the t ube r s  were  affected to some  degree.  It would appear  

f r o m ~ s , t u d i e s ~ t o ~ , d a t e ~ ~ t h a ~ . ~ h e ~ n u m b e p - o f o f f - t y p e t u b e r s ~ ~ a ~ r e ~ e - r e s ~ ~ ] ~ ~ - o f ~ ~ ~ ~ ~ - ~  ~~~~~~~~~~~ 

changing ihe r a t e  of growth of the t ube r s ,  and that  the effect  could be 
produced by a number  of conditions, not just mois ture  and fe r t i l i ze r .  The 
tota l  yields m a y  be unaffected but the percentage grade-out m o s t  cer ta in-  
l y  is affected. 

In s u m m a r y ,  ir  would appear  f r o m  the data  that f a i r l y  l a r g e  amounts of 
f e r t i l i z e r  can  be applied in  bands without deleter ious  effects  on the crop. 
F a c t o r s  other  than yield and grade ,  such  as the efficient u se  of l abor  and 
the lower  cosf,  of f e r t i l i z e r s  in  the fall need to  be taken into consideration 
before the best  economic prac t ices  can  be es tabl ished.  

Side d r e s s i n g  p e r  s e  does  not appea r  to  be de t r imenta l  except in  those 
c a s e s  where tuber  growth has  stopped hecause of a nutr ient  deficiency, 
The sou rce  of n i t ~ o g e n  used f o r  s ide  d r e s s i n g  a p p e a r s  to be of minor  im-  
portance.  11, should be r emembered  that soluble f e r t i l i z e r s  move with the 
wetting front ,  and that  if the water  f ront  is moving down, the f e r t i l i z e r s  
will move downward. If the water  f ront  is moving upward with r e spec t  to 
the location of the f e r t i l i z e r ,  it will move upward. 




