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For best health, it takes a certain amount of the right kind of food to serve a 
given number of people. It takes a definite amount of the right kind of feed to 
maintain a heard of cattle. Everyone who serves people or  fattens livestock 
thinks in terms of "so much" per individual. There has been a lot of talk about 
so  many pounds of nitrogen, P205 and K20 per acre  without taking into con- 
sideration the number of potato plants or the expected harvest date. Plants 
can be killed (matured) by insects and disea.ses, law temperatures, toxic 
chemicals, mechanical means, by lack of water, and by starvation - gener- 
ally, starvation for nitrogen. Most potato plants a r e  killed by something. 
They dop't just die. 

Most potato growers have worked out their own cultural practices. Distances 
between rows vary from 32 inches to 36 inches. Thirty-four inches between 
rows is common. Plant spacings within the row vary from about 7 inches to 
1 2  inches, with 1 0  to 11 inches between plants being common. The relation- 
ships between distance between plants, distance between rows and amount of 
nutrients applied is  shown in Table 1. It can be seen that almost the same 
amount of nutrients per plant can be achieved by using different combinations 
of plant spacing, row spacing and fertilizer rates,  Fertilizers must function 
in conjunction with other factors before the greatest return per dollar invested 
can be realized. 

Many studies have been made to determine the best plant and row spacing and 
fertilizer rates for a particular a rea ,  but the growing conditions of the Columbia 
Basin a r e  unique. There a r e  upward of 150 frost-free, bright sunny 'days, ir- 
rigation water is  plentiful, and most soils a r e  light and well aerated silty loams 
which are  ideal for plant growth. Under these conditions it is not surprising 
that Washington usually leads the nation in highest potato yields per acre. 

Yield per unit of time has often been omitted from discussions of fertilizer 
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intended for early or  mid-season harvest. Tn these cases fertilization for 
maximum yields is  not only wastefuldfert i l izer  but frequently costly because 
of low yields. 

The potatoes were planted on April 28, 29 and 30 with the WSU press-wheei 
potato planter. All of the fertilizers were applied in bands about two inches 
to the side and two inches below the seed piece at  planting time. The soil 
was definitely on the dry side and the potatoes had to be Irrigated "up". The 
f i rs t  irrigation was applied in alternate furrows on May 18. The water re -  
mained in the furrows for 2 4  hours. Those furrows whleh were not irrigated 
on May 18 were irrigated for the f irst  time on May 27. One inch of rain fell 
on June 7 and 8. The plants were well up on June 1 7  after having been scorch- 
ed by frost on May 22. 

On July 1 all furrows received water for 1 2  hours, and on July 2 the experi- 
ment was placed on a 5-day water rotation until August 5, a t  wh~ch time a 
7-day water rotation was put into effect. On September 10 irrigation was 
stopped for the season. This turned out to be loo early and the soil became 
too dry, because no rain occurred between that time and October 1 2  when the 
potatoes were harvested. 



Effect on early growth: The plants fertilized with 938 pounds per acre  of 
triple 1 6  fert i l izer  came up first  and made the most rapid growth early in 
the season. As the amount of fertilizer increased from the 938 pound rate 
to the 3750 pound ra te ,  plants were progressively slower to emerge and the 
rate of growth early in the season also was slower than at  the lower rates 
of fertilization. 

Effect on length of plant life: The amount of fertilizer used had a definite 
effect on the time of dying of the vines. The experiment was planted on 
April 30. Plants rece"iving 938 pounds per a c r e  of triple 16 fertilizer were 
almost dead by the f irst  of September (120 days). Those receiving the 1875 
pound rate were dead by about September 15 (135 days ); those receiving the 
2813 pound rate were almost dead by October 1 (1 50 days), and those receiving 
the 3750 pound per acre  rate were dead by October 15 (165 days). There was 
considerable difference in earliness of death within a given fertilizer rate. The 
plants a t  the closer spacing died sooner than those at  the wider spacings. 

Effect of row spacing and fertilizer rates on total yield: The yields in the 
:toa Table 2 shows the 
data for At the 30 and 32 cnch row spacings, yields increased a s  the 
amount of fertilizer applied increased, but a t  the 34 and 36 inch row spacings, 
yields appear to increase and then decrease. The apparent decrease in yield 
occurred at  a lower fertilizer rate at  the 36 inch spacing than at  the 34 inch 
row spacing. 

Percentage grade: The data for percentage grade a r e  shown in Table 3. As the 
rate of fertilizer increased and the distance between rows increased, the per- 
centage of No. 1 grade tubers decreased. The decrease in percentage grade 
become greater a s  the amount of fertilizer and the distance between rows in- 
creased. 

The loss of grade resulting from the use of large quantities of fertilizer in 
this experiment is  of particular interest because suce a large decrease in 
grade d id  not occur in another experiment on land with a similar crop and 
fertilizer history, but which had been pre-irrigated (see Table 5 in the article 
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in these Conference Proceedings). Triple 16 fertilizer was used in both ex- 
periments. 

Effect of plant spacing and fertilizer rates on total yield: The effect of plant 
spacing within the row is shown in Table 4. When the plants in the row were 
6; 6 and 7.8 inches apart,  the highest yield was obtaineb with the highest rate 
of fertilizer application. When the plants were 9.2 and 11 inches apart in the 
row, yield increased a s  rate of fertilization increased, but appeared to reach 
a maximum and then decreased. The effect was more pronounced at  the 11.1 
inch spacing than a t  the 9 . 2  inch spacing. 

Percentage grade: The effect of plant spacing and fertilizer rates on per- 
centage grade is shown in Table 5. As the distance between plants increased 
and a s  the fertilizer rate increased, there was a decrease in the per cent of 
No. 1 grade potatoes. 

Summary 

From this study it is  evident that rate of fertilization, distance between rows, 
and distance between plants all can influence total yield, percentage grade 
and longevity of the plants. However, it should also be pointed out that position 



46 

in an experiment also can have a large effect on yield and grade (Table 6). 

The data show the differences in yield and grade of equal sized a reas  within 
an experiment. Position in the experiment made a difference in total yield 
among the 8 blocks a s  large a s  75 CWT per acre  and a difference in percent- 
age grade a s  large a s  8 percent. Individual plots receiving the same treat- 
ment differed in total yield by 80 percent. 

The closer spacings, both between the plants and between the rows, resulted 
in higher total yields and a higher percentage of No. 1 grade potatoes than the 
wider spacings. 

The effect of seed and row spacing on yield and grade emphasizes the neces- 
sity of having a good stand of plants to obtain high yields with a high percentage 
grade-out. As area  per plant increased, the loss of grade was greater than 
the loss in total yield. 

To make an adequate fertilizer recommendation, one must know the fertility 
status of the land, the market season for which the crop is intended, and the 
row and plant spacing used by the grower. 



Table  1. The re la t ionship between plant spacing,  row spacing,  plants pe r  a c r e  
and nutr ients  p e r  plant. 

P l an t  Row Nutr ients ,  pounds p e r  plant * 
spac ing  spacing P l a n t s l a c r e  Rate  1 Rate 2 Rate 3 Rate 4 

- -- 

* Rate 1 was 150 l b l a c r e  of nitrogen P2O5 and K2O. 

Rate  2 was 300 I' I' I I 11 I I 

Rate 3 was  450 " " 11 I I I 1  

Rate  4 was  600 " 
11 I I I I 



Table 2. Effect of distance between rows and rate of fertilization on . 
total yield. 

Inches between rows 
Triple 16* 3 0 3 2 34 3 6 Mean 
lb/acre CWT/A CWT/A CWT/A CWT/A CWT/A 

3750 650  658 653 632 648 

Mean CWT/acre 609 619 6 2 1  619 

* Average distance between plants, 8. 7 inches. 

Table 3. Effect of distance between rows and rate of fertilization on 
percent No. 1 grade potatoes. 

Inches between rows 
Triple 16* 30  32 34  3 6 Mean 
lb/acre  %NO. 1 70 No. 1 %NO. 1 70 No. 1 OJo No. 1 

938 7 0 7 1  70  7 0 7 0 

1875 6 9 67 64  6 0 65 

3750 6 4 5 7 5 0 48 5 5 

Mean 70 No. 1 67 65 6 0 58 

-- - 

'k Average distance between plants, 8.7 inches. 



Table 4. Effect of plant spacing and ra te  of fertilization on total 
yield. 

3750 695 673 617 608 648 

Mean CWT/A 6 3 1  636 603 591 

* Average distance between rows, 33 inches. 

Table 5. Effect of plant spacing and ra te  of fertilization on per-  
centage grade. 

Distance between plants - inches 
Triple 16:% 6.6 7.8 9 .2  11.1 Mean 
lblacre  %No.  3 % N o  1 G N n  1 % N n  1 

3150 58 57 52 52 5 5 

Mean 70 No. 1 65 64 6 0 60 

* Average distance between rows, 33 inches. 



Table 6. Effect of location in the field on yield and grade. 

Block No. Total Yield P e r  cent Block No. Total Yield P e r  cent 
CWT/acre No. 1 CWTlacre No.  1 




