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T H E  LAST DECADE IN 38 YEARS OF P O T A S H  STUDIES 
FOR P O T A T O  F E R T I L I Z E R S  IN M A I N E  1 

H.  J. MURPHY AND M. J'. GOVEN 2 

I NTRODUCTIO N 

Source of potash studies for potato fertilizers have been conducted 
in many potato areas of North America ad over a long period of time. 
Previous studies of potash sources have been reported inn Maine by 
Chucka et al. (1), Terman (12), and Murphy and Goven (8). This paper 
summarizes the source of potash studies conducted in Maine during the 
last ten year period of 1956 to 1965. 

In general there are many studies (5, 3, 8, 4, 13, 12, 11, 6, 7) 
that indicate potassium chloride in potato fertilizers depresses specific 
gravity of potato tubers when compared with potassium sulfate. The 
extent of the reduced specific gravity varied from slight trends to highly 
significant differences. 

The effect on yields of potatoes as a result of different sources of 
potash have in recent years shown less variation than the effect on 
specific gravities. Timm and Merkle (14) reported in 1963 that potato 
yields were not affected by either the sulfate or chloride sources of 
potash. In the same year, Rowberry (12) in Canada reported that yields 
were influenced at only two locations out of nine during the 1957-60 
period. In 1965, Murphy and Goven (7) also presented data which in- 
dicated sulfate of potash produced higher yields than potassimn chloride. 

Literature on potato nutrition has very few references to the effect 
of source of potash on chip color. Eastwood and Watts (2) reported 
in 1956 that muriate of potash produced slightly lighter chip color than 
sulfate of potash when used at the same application level. Murphy and 
Goven (8) also found that sulfate of potash consistently produced darker 
colored potato chips. 

From 1956 to 1965 source of potash studies were conducted in Maine 
comparing three sources of potash applied at two rates. In adddition 
mixtures of sulfate and chloride were also compared to determine if 
the yield and chip color associated with chloride could be combined with 
higher specific gravity produced by sulfate. 

MATERIALS AND METHODS 

Katahdin potatoes were grown in replicated field plots using a 
complete fertilizer. From 1956 to 1959 nitrogen was used at the rate of 
150 pounds per acre and from 1960 to 1965 at the rate of 120 pounds. 
Phosphorus varied from 180 pounds of P20.~ (78.5P) per acre during 
the 1956-59 period to 140 pounds of P205 (61.1P) from 1960 to 1965. 
Potash rates of either 120 pounds of K20 (99.6K) per acre or 240 
pounds of K20 (199.2K) were used during the entire 10-year period. 
All mixtures contained 30 pounds of MgO (18Mg) per ton. 

All the fertilizer was applied in two bands two inches to the side 
and slightly below the seedpiece level. Plots were arranged in randomized 
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block designs and replicated six times. Plot sizes were generally 25 
feet in length and with the exception of 1956 all were single row plots. 
Cultural practices used, such as cultivation, hilling, insect and disease 
control, and vine killing were sinfilar to commercial practices used in the 
area. 

At harvest time yields were obtained and tuber samples saved for 
specific gravity and chip color determinations. Specific gravity determina- 
tions were made by the air and water method shortly after harvest and 
then the same samples were stored at 50 F until chip color determinations 
were completed in early December of each year. Chip color values were 
obtained by the method described by Murphy et al (9) .  

RESULTS 

Data presented in Table 1 indicate the effect of three sources of 
potash applied as single carriers and combinations of sulfate and chloride 
source on yield of potatoes. The 10-year average of yields presented in 
Table 1 indicates no significant differences or numerical trends that would 
favor one source or combination of sources over no potash. In only two 
years out of ten, 1962 and 1965, was there any advantage to using any 
potash. In all other years, zero potash treatments produced yields that 
were not significantly different from treatments of 99.6 and/or  199.2 
pounds of potassium per acre. The only logical explanation for this 
lack of yield response from potassium might be that soil reserves of 
potassium were relatively high except for 1962. In 1962 the exchangeable 
soil potassium was only 100 pounds per acre as indicated at the bottom 
of Table 1. 

The effect of source of potash on specific gravity of potato tubers 
is shown in Table 2. The 10-year average of specific gravities indicate 
that potassium chloride decreased the specific gravity of tubers as com- 
pared to either potassium sulfate or potassium nitrate sources of potash. 
The 10-year average, also, indicates that the nitrate and sulfate sources 
of potash were about equal in their effect on specific gravity. 

The combinations of the chloride and sulfate sources of potash in 
general, produced specific gravities which were slightly lower than when 
all of the potash was obtained from single carriers. This was not so how- 
ever when the high rate of potash came from potassium chloride. Data in 
Table 2 indicate a trend for slightly higher specific gravities where the 
potash source combinations contained the most potassium sulfate. 

The influence of source of potash on potato chip color is shown by 
the data presented in Table 3. In general there were no differences in chip 
color between the no potash-potatoes and those receiving potash. There 
are, however, two trends worthy of note shown in Table 3. The most 
apparent trend was that potassium chloride produced potatoes which made 
chips of lighter color than did either the nitrate or sulfate sources of 
potash. This trend was evident in the long-time average and in nine years 
out of the 10-year study. The second trend appeared to be that lighter 
colored potato chips were associated with the higher rates of potassium 
applied, although the differences were very slight. 
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SUMMARY 

T h e  results  of a 10-year  source of potash s tudy  ind ica te :  1) source of 
potash did  not  influence yield of potatoes,  2)  sulfate and  n i t ra te  of potash 
were equal in their  effect on the product ion  of tubers  of h igher  specific 
g rav i ty  than potass ium chloride,  3)  there  was a t rend  for  potatoes fer-  
t i l ized with  potass ium chloride to produce  chips of l ighter  color than the 
sulfate and ni t ra te  sources of potash,  and 4)  the h igher  rate  of potash 
used resul ted in lower specific g rav i ty  and a t rend  toward  l ighter  colored 
pota to  chips. 

RESUMEN 

Los  resul tados  de los estudios de 10 afios, de fuentes de potasio  
indican i )  Las  fuentes de potasio no inf luyeron en el rendimiento  de 
la papa,  2)  El  sulfato y el n i t ra to  de potasio,  fueron ifuales en su efecto 
en la producci6n de tub6rculos de m~s a l ia  g ravedad  especifica, que el 
c loruro  de potasio,  3)  H u b o  una  tendencia  de las papas  fer t i l izadas con 
c loruro  de potasio,  pa ra  p roduc i r  o juelas  de color m~.s claro, que aquellas 
en las cuales se aplic6 sulfato y n i t ra to  de potasio,  y 4)  le aplicaci6n del 
nivel m~s alto de potas io  usado,  resutl6 en ojuelas  de papa  de menor  
g ravedad  especifica y con tendencia  a ser de color m~s claro. 
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