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The 1963 fer t i l izer  experiment consisted of 100, 200, 300 and 400 pounds of 
nitrogen p e r  a c r e ;  0, 133, 267, and 400 pounds of P205 p e r  ac re ;  and 0, 133, 
267 and 400 pounds of K20 p e r  a c r e .  These  r a t e s  of N, P and K were  used 
in al l  possible combinations to  make a total  of 64 different fer t i l izer  t r ea t -  
ments.  Each t reatment  was replicated 11 t imes.  

The experiment was conducted on the WSU Othello Experimental F a r m  on 
land which had been in potatoes the previous yea r  and which was known to be 
low in fertility. 

The  potatoes were  planted with the WSU p r e s s  wh&l potato planter on April  
29 and 30, 1963. Irrigation was stopped on September 11. The vines were  
b e a h n  off on October 2,  a t  which t ime the  plants receiving the highest r a t e s  
of fer t i l izer  were  s t i l l  green. The  potatoes were  harvested October 2.5: t o  18. 

The 1964 experiment was designed the s a m e  as the 1963 experiment. Eight 
replications were  used instead of eleven. The land used in 1964 had been 
planted to corn the previous yea r  and the s tover  was plowed under in the spring. 

The  potatoes were  planted with the WSU p r e s s  wheel potato planter on April  
8 and 9, 1964. The so i l  was relatively d r y  and the  potatoes were  i r r igated 
"up" by running water  in al ternate  furrows for  24 hours .  

By May 26 the plants had been frozen off twice and were  just beginning to  
come up for  the th i rd  t ime by June 2. Irrigation was stopped on September 10. 

The~-vines~wer e-beat~enoff on-actober-5 - -  but~mo~st-ot~~~E~~~p~afit~~~hhaaaa~b;een~~aeg-d-~-~~~~ 

since September 30. The potatoes were  harvested on October 14 and 15. 

The fer t i l izer  was banded about two inches on each s ide  and two inches below 
the  seed piece a t  planting t ime  in  a l l  experiments  cited in  this  report .  

The two growing seasons  were  ve ry  different. The 1964 season was much 
cooler than the  1963 season.  

Resul ts  

Effect of fe r t i l izer  on plant emergence:  Before 1964, no marked detrimental 
effects were  noticed on the  t i m e  of olant emergence o r  r a t e  of growth of the - - 
plants a s  a resul t  of banding la rge  quantities of fe r t i l izer .  Before 1964 all 
planting was done in soi l  well supplied with water ,  e i ther  as a resul t  of 
rainfall o r  i r r igat ion before tillage. In 1964 the potatoes were  planted in 
relatively d ry  soi l  and under these conditions applying fer t i l izer  in bands, 
regard less  of the  amount, delayed plant emergence and retarded plant growth 



. , 

ear ly  in the season. This effect was noticeable in  all 1964 experiments, 
except one, where fertilizer rates were used so comparisons could be made 
on the effect of fertilizer rates on early growth. In one experiment, where 
the soil was irrigated before plaetirg, a depressfng effect was also observ- 
able but not to the same degree a s  in the other experiments. 

Effect of nitrogen on total yield and grade: It can be seen (Table 1) that the 
yields of potatoes in. 1964 were considerably higher than in $963, even though 
the same fertilizers were nsed. The differences i n  yield may have been due 
to  the cooler g r o w i ~ g  seasoc, differecces in lard history, o r  a combination 
of both. 

The highest total yields were ob la i~ed  from the highest rate of nitrogen used. 
The highest economical rate was estimated a t  about 300 pounds of nitrogen 
p e r  a c r e  in these two experiments. 

A s  the amount of nitrogen applied i r .  the CertYiizer increased, the percentage 
of No. 1 tubers decreased. The rate of decrease in KO. 1 tubers with in- 
creasing amounts of nitrogen was somewhzt greater in 1964 than in 1963, 
but the total yields were also much larger .  A t  the SO0 p0un.d rate of nitro- 
gen there were more No, i. potatoes in 1964 than in 1965, even though the 
percentage grade-ovt was lower. 

Effect of phosphorus on total yield .- and grade: The highest total yields were 
produced both years from the highest rate of P205 applied, (Table 2). HOW.; 
ever,on the basis of the main effects in;the experimentt, it took a lot of 
phosphorus to bring about a relatively small increase in yield after the first 
133 pounds per  acre  of PZ05 were applied. 

A s  the amount of P205 in the fertil.izer increased in 1963, there was a de- 
. crease  in the percentage 

of phosphorus in the fert '  
was indicated also in 1964 but to a much lesser  degree. It should be em- 
phasized that the land on which the 1963 experiment was conducted was 
fertilized in 1962 with about 160 pounds pe r  ac re  of nitrogen and 200 pounds 
pe r  acre  of P205 but no potash. The 1,962 crop was potatoes which a r e  
heavy users  of potash. The land used in 1964 was in corn in 1963 and 
received a l esse r  amount of phosphate. The 1963 experiment would there* : 

fore be expected to show effects of phosphorus and potash of different mag- 
nitude than occurred in 1964. 

Effect of potash on yield and grade: --- Potash app1:c:ations affected yields 
more in 1963 than in 1964. This is not s ~ r p r i s i n g ,  since the land used for 
the 1963 experiment had grown potatoes the previous year without potash 
having been added in the fertilizer. 

Increasing the amount of potash up to 267 pounds per  acre  in the fertilizer 
tended to improve the percentage grade-out in 1963. in  1964 the trend was 
reversed and for every iccrement increase of potash in the fertilizer,  there 



was a corresponding decrease  in the percentage grade-out (Table 3) .  

Each  value presented f o r  1963 in tab les  1, 2 and 3 is the  mean of 1 7 6  plots. 
Each value presented fo r  1964 in tables  1, 2 and 3 is the mean of 128 plots, 
indicating that a s  f a r  a s  these experiments  a r e  concerned the resu l t s  a r e  
well  established. 

High yielding t reatments:  The data presented thus f a r  indicate what might 
b e  expected to  happen on the  zverage when nitrogen, phosphorus and potash 
a r e  partially limiting a t  each level of the  nutrient designated. F o r  example, 
the  response to nitrogen (Table 1) is conditioned by the fact that the average 
amount of P205 and of K20 was  only 200 l b i a c r e  of each. What happens 
when al l  nutrients a r e  present  a t  high levels  is shown i n  Table 4. 

The most  important general  conclusion which can be  made f r o m  the data in  
Table 4 is that la rge  yields requi re  l a rge  quantities of plant nutrients and 
that the response to  the s a m e  fer t i l izer  t reatment  can va ry  f rom field to  
field, and possibly f rom season to season,  

The seasonal effect should not be underestimated. Potash deficiency symp- 
t o m s  appeared a t  about the normal  t ime in  1964 but the plants failed to  die 
as quickly a s  was observed during seasons  of high tempera tures .  

On the bas is  of the 1963 data, and for  convenience, 350 pounds of nitrogen, 
390 pounds of P2O5 and 312 pounds of K20 /ac re  were  applied to a 1964 
potato var iety t r i a l .  The top yielding variety averaged 1003 cwt. p e r  a c r e  
with 91% No. 1 grade tube r s  and a specific gravity of 1. 082. A Russet  
Burbank check f r o m  Idaho seed  ,averaged 790 cwt. / a c r e  with 830Jo No. 1 
grade tubers ,  with a specific gravity of 1 .096.  

In a th i rd  experiment, Ortho triple-16 fer t i l izer  was  applied at r a t e s  
s h o w n ~ i ~ ~ - ~ & ~ e - ~ , - - ~ - ~ e ~ ~ & e s ~ ~ ~ - + h e ~ - ~ a b ~ & o r - t ~ t a ~ 1 1 Y i e ~ d d d d d d P P e T c e n t ~ g e - g r a d e ~ - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~  

and specific gravity a r e  the means of 16 plots.  The  values f o r  chip color 
a r e  the means of s ix  plots. 

The  highest yield was  obtained with the highest r a t e  of fe r t i l izer  used. As 
the  r a t e  of fe r t i l izer  increased the re  was a steady decline in the percentage 
of No. 1 grade potatoes, but even the lowest grade-out would be considered 
good for  the Columbia Basin. The  effect of the  fe r t i l izer  r a t e s  on specific 
gravity was nil. The  effect on chip co lor  was considerable.  Contrary to 
popular opinion and much published data, (but consistent with much data 
f r o m  the Columbia Basin and the Yakima a r e a )  the highest fe r t i l izer  r a t e s  
produced potatoes which made chips with the  most desirable  color. 

Summary 

On Columbia Basin so i l s  which a r e  i n  a relatively low s ta te  of ferti l i ty,  
nitrogen, phosphorus and potash can be used a t  r a t e s  a s  high as 300 to  400 
pounds p e r  a c r e  of each nutrient*without ser ious  l o s s  of grade o r  culinary 
quality. 



These levels  of fertilization a r e  for  maximum yields, which require  a 
long growing season. Potatoes which a r e  to  be harvested for  summer  m a r -  
kets  should receive l e s s e r  amounts of fe r t i l izer .  

Fe r t i l i ze r  is only one of many fac tors  contributing to  yield and quality. 
Should other  fac tors  be limiting, the response to  fertilization will be  con- 
ditioned by the limitation of those fac tors .  

Table 1. Effect of levels of nltrogen on lotal yield and percentage No. 1 
grade potatoes in 1963 and 1 964. 

Nitrogen;> CWTiacre Percent  No. . l  
l b / a c r e  1963  196<. 1 9 6 3  1 9 6 4  

Used with an average ra te  of 200 l b / a c r e  of P 2 0 5  and K 2 0 ~  

Table 2. Effect of levels of phosphoru-s on total yield and p-ercxage~N-o,-~l~~ 
, . ~ ~ - ~ ~ - ~ ~ ~ ~  

grade potatoes in 1963  and in 1964.  

P 2 0 5  lb/A;" CWT/acre Percent  No. 1 grade 
1 9 6 3  1 9 6 4  1 9 6 3  1 9 6 4  

0  425  58 5  7  0  6 5  

1 3 3  448 649  6  7  6 5  

267 454  652  66 6 4  

400  466 658 6  4  6  4  

:: Used with an average of 200 l b / a c r e  of nitrogen and K 2 0 ~  



Table 3. Effect of levels of potassium on total yield and percentage No. 1 
grade potatoes in 1963 and in 1964.  

C W ~ / a c r e  Percent No. 1 erade 

"Used with an average of 200 Ibiacre of nitrogen and P205.  

Table 4. Effect of nitrogen, phospliorus and potash on the yield and. grade 
of Russet Burbank potatoes in 1 9 6 3  and 1964.  

Nutrients, lb /acre  CWT wper acre  Percent No. 1 
N P2°5 K2° 1 9 6 3  1964 1963  1964  

400  267 400 588 768 6 5 5 9 

300 400 400 584  6 98 6 3  6 4 

300 267 267 566 737 69  6 2 

3 00  400 267 567 700 65  5 8 

1. Means of 11 plots. 

2. Means of 8 plots. 



Table 5. Effeet of increasing amounts of Tr ip le  1 6  fe r t i l i zer  on yield, 
grade and tuber  quality in 1964 .  

Nutrients, l b / a c r e  Yield Pe rcen t  Specific Chip 
N P,2°5 K2 0  CWTIA No. 1 Gravity Color 

l o o  L O O  I, 00 440 a a 1. 098 7 . 4  




