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Introduction 
The yield response of some crops to sodium has been known 

for nearly one hundred years. Voelcker as cited by Lehr (3)3, 
obta ined yield increases by treating mangels with sodium chl or
ide as carly as 1865. H armer and Benne (2) were the first in 
Michigan to study the effect of salt applied to organic soil on 
the yield and chemical com position of crops. T hey reported in 
1941 , a six year average increase of 4.3 tOllS or suga r beets per 
acre Erom 500 pounds of sod ium chloride (salt) where th e aver
age annual potash rate was 136 pou nd s per acre. 

Information obta ined in th e forties at the newly developed 
M ichiga n Muck Experimental Farm and reported by Davis (1) 
in a summary statement show sugar beet yield increases of I 
to 1.8 tons from sal t where the potash rate was 300 pounds per 
acre and no response from sa lt where the potash rate was doubled. 
Reports from growers have indicated inconsistent resu lts from 
the application of salt to sugar beets and the data obtained 
over the years indicate the yield response from salt to be related 
to the level of so il potassium or the use of potash fertilizer. 

This study was initi ated on existing plots at th e Muck Ex
perimental Farm to determine the yield response of sugar beets 
to salt at various so il levels of potassium as measured by soil 
test and to determine yield response of sug'ar beets to salt when 
additiona I potassi u m was a ppl ied as fenil izer across soils varyi ng.. 
in levels of potassium. 

_ P rocedure 
An invest igat ion involving; the response of crops - to salt at 

varying' rates of potash was established on Houghton muck 
located at the MichiQ'an Muck Experimental Farm in 1951. The 
soil had a pH of o.~ and contained 85 percent organic matter 
as determined by loss on i{mition . Potash was applied at fou r 
rates : 100, 200, 300, and 000 ponnds per acre annually. Each 
block was split and to one-half. 500 pounds of salt were applied 
an nuall y. Celery and table beets were grown on these plots 
from 195 1 through 1954. Soil tests were taken in the spring of 
1955 . These tests indica ted uniform levels of phosphorus 

1 Contribut ion fr01l1 the Soil Science Deoartment. rvrichi (Tan AO'ricll Itllr ~l Ex ....eriment Sta
t iof!. East LCll1sing. ~ fi chi g<l n. and 3uthori"zed for .publi cation b-;' th e Director as Journa l 
Art Icle No. 2401. 

2 Soil Science Department. ~1 i chi !!a n A£Ti cultural Exper iment Station . East Lans ing. 
'[ichio:an. 

3 Numbers in p:lrcnthcscs refer to l iterature citerl . 
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across all plots in the experiment and a uniform potass ium level 
lor each of the four rates of potash applied. 

In 1955, the plots 'were split a second time. One-half of each 
plot received the r egular applica tion of potash while the other 
half was left unfertilized. 

[he plots were cropped with US 400 sugar beets for two con
secutive years , 1955 and 19:")6. Soil samples were La ken each fall 
and spring and tests for phosphorus and potass i urn were made by 
the Spurway Active method." The planting dates were May 20 , 
in 1955 a nd .June 2, in 1956. The harvest dates were '\lO\'e mber 
R. in 1955 and November 7, in 1956. 

A t harvest th e fresh weigh ts of the tops and roots were re
corded and samples for chemical analysis were taken. 5 

Results 
As shown by the data in T able I, th e yields of tops were 

fairly uniform across all treatments with no significant differen ces 
in weight apparent. Likewise, no significant differences in the 
percent of sucrose resulted from treatment. Po tash did , how
ever, cause siQ,nificant increases in root yie lds. Yields from plots 
receiving 200 pounds of potash were significantly higher th an 
those from the pl o ts treated with 100 pou nds. Also, th e yields 
from the plots treated with 600 pounds of potash were signifi 
ca ntly higher than those from plots treated at the 200 pound 
rate. The salt did not sigl1ifi.cantly increase yields on th e fer
tilized plots, but the data indica te a yield response from the sal t 
where the two lowest level s of potash were u sed . 

Considering the plots which were not fertilized in 1955, sig
nificantly hil2-'her yields of sug'a r beets were obtained from the 
plo ts previousl y treated with the 600 pound rate of potash tha n 
from any other po tash level. Also, the res idual potassium from 
plots previously treated with 200 or 300 pounds of' !;lotash , 
produced yields of beets that were siQ"nifica ntly high er than the 
yields from plots treated at the 100 pound rate . 

Salt applied on the plots not fertili zed in 1955 was as effec
tive in increasing the yield of beets as was the 1955 potash 
treatment. 

The data in Table 2 show that 1956 yields and sugar per
centaQ"es were considerably different than those of 1955. 

In 1956 the yields of r no ts from plots receiving' the three 
hiQ'hest rates of not;Jsh (200, 300 , and 600') were si ~mifi(antly 
h iQ'her than the yields from plots receivin g; the 100 p ound rate. 
Also, the plots where either 100 or 200 pounds of potash were 

• .018 normal acetic "cid ex tract. 
• .<odiu", and pota ssi um analyses supplied by E. ]. Benne and the sta ff: of the Agricu ltural 

Chemistry Departm ent. 
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Table l.-The Effect of Sodium Chloride at Varying Rates of Potash on the Yield and 
Sucrose Content of Sugar Reels, H/'>5 . 

Fertilized Annlla :lyl Unfertilized 1955' 

Tons per Acre Tons per Acre 
Fertilizer Percent Percent 

Grade Tops Roots X Sucrose Tops Roots X Sucn}se 

0·10 · 10 + Salt' 

0·10-10 

13.9 

14.2 

16.8 

13.8 
15.3 

I I 7 

ll.~ 

14. 5 

127 

1-1 .4 

11.1 
12.8 

10. 8 

11.5 

0-10·20 + Sal t" 

0-10-20 

12.9 

14.) 

21.7 

18.7 
20.2 

J L8 

12.3 

J5.7 

hi 

191 

14.0 
17.0 

12.2 

115 

0·10·30 + Salt" 

0·1030 

15.1 

11.3 

22.3 

20.7 
21.5 

12.0 

12.2 

15.3 

15.6 

20.6 

17.2 
J80 

12.0 

12.4 

0·10-60 + Salt" 

0·10 -60 

122 

14.6 

no 

23.,) 
~e,.2 

119 

11K 

159 

1,).9 

25.1 

22.5 
23.8 

11.0 

11.4 

LSD (5 % level ) N.S. 2. 3 N .S. N.S. 3.3 :-< .5. 

1 Fertilized from 1951 through 1955 at 1000 pounds per acre of gTade indiGlted, lao to 
GOO pounds K20. 

, fertilized from 1951 through 1951 at 1000 pound s per acre of grad e ind ica ted but not 
fertillzecl in 195j. 

3 .~OO pounds of sal t per acre (sodium chloride ) . 

applied and which received salt, produced higher beet yields 
than did the corresponding plots which did not receive salt. By 
grouping th e data from all plots wiJich received potash, it was 
possible to show that salt caused signifi.cantly high er sucrose 
contents. 

In 1956, the yield of beets from the fertilizC'd plots was con
siderably higher tiJan those unfert il ized , The da ta from the 
unfertilized plots show that in every case sugar beet yields were 
increased by salt. These data indicate that a yield response of 
sugar beets to the application of salt may be related to potassium 
level in the soil or to the rate of potash applied, with response 
to salt decreasing with increased potassium level in the soil. 

The data in Fi!2'lne I show th e potassium leve l of the soil 
in the spring of 1955 and the potassium level in the spring- of 
1957 following th e two-years cropping with sugar beets . The 
loss of potassium from the soil unfert ilized in 1955 and 1956 
as a result of cro pping' is apparent. Th e hiQ'hest soil test level 
in a two-year period dropped from abollt !j00 pounds of potas
sium per acre to less than 50 pounds. 
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Table 2.-Tbe Effect of Sodium Chloride at Varying Rates of Potash on the Yield and 
Sucrose Content of Sugar Beets, 1956. 

Fertilized Annuallyl Unfertilized 1955 and 1956 

T on5 per Acre Tons pel' Acre 
Fertilizer Percent l Percent 

Grad e Tops Roots X Sucrose Tops· Roots2 X Sucrose 

0-10-10 + Salt3 

0 · 10·10 

13. I 

10.3 

10.1i 

92 
99 

14.9 

14.1 

13.5 

8.2 

8.1i 

5.8 
7.2 

14.0 

14. I 

(j · 10-20 + Sa lt" 

0· 10-20 

13.3 

1 3.~ 

; 2.2 

II.I 
11.6 

15.3 

15.2 

13.0 

9.1 

8.0 

6.3 
7.1 

13.9 

14.3 

0· 10·30 + Sail' 

0·10·30 

11.8 

13.4 

J 1. 8 

I J.j 

1l.7 
16.8 

15.l 

11.0 

ILl 

8.7 

7.4 
8.0 

14.5 

14.4 

0· 10·30 + Sa ltS 

0·10·60 

II.1 

12.5 

i 1. 8 

12.5 
12. 1 

16.0 

14.4 

1l.4 

10.0 

99 

7.6 
8.7 

13.9 

13.6 

LSD (5% level ) N.S. 1.7 1.7 N.S . 

1 Significan tly hi gher su gar con tent in favor o f salt treatment (5 % level ). 
2 Significa ntly hi ghe r root and top yield s in favo r of sa lt (5 % level ). 
' 500 pounds o f sa lt per ar re ( SOd ium Chlo rid e ) . 

Figlll'e I.-The ef(ect of two consecutive yea rs of sugar beet cropping on 
the potassium level in the soil. 

In 1955, with little difference in sugar content, the sugar 
produced per acre paralleled yield (Figure 2) , thus giving 
higher sugar yield as a result of sa lt applied within the normal 
range of potash fertilization. In 1956, with littl e difference in 
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2.-The effect 01 sodium chloride and potash on the yield of 
sugar. 1955. 

tert iI i/cd su?;ar content 111 

oj sligar per acre were 

roment of the sligar heet roots 
The sodium and 

\\ere higher than the 
In general there appears to be an inverse 

between the sudi 11111 and pOlassi um coutent ()f the tissue. The 
tissue with the higbest cOlltent of potassIUm, in con· 
tained the Im\'est cOlltent of sodium. and vice \'ersa. Due lu 

of heets where salt was applied. in 
was removed per acre from plots 

no the 

Table :{.-Th" ElIn'r of Sodium Chloride at VarYing Ral<'s of 1'0l<1sh on the Potas' 
sium and Sodinrn Conlposition t of Sugar Beet RootS, 19;',5. 

Fertilized Unfertilill'(\ 
Pt:rn:nl pern;ut 

}o'crtiJizer 
Grade Potassium Sodium Potassium Sodium 

0·10·10 Salt" 1.()] .DO 

0·10,]0 1.21 

Saltz 222 

0·10·30 .tiO 

0·10·30 .38 

0\060 31 

0·10·60 ~.91 .24 

.9R 

.79 

.91 

1.49 

2.27 

2.28 

3.41 

L06 

.m 
2.10 

16 

1.28 

~ c'hcmical COl11pn:-.ition at pClCl'IH of the OH':'n dr>r 
500 pounds of sodium chloride per acre. 
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Table 4.-The Elfect o( Sodium Chloride at Varying Rates o( Potash on the Potassium 
and Sodhll11 Composition of Sugar Beet Tops,l. 1955. 

Fertilized Unfertilized 
Percent Percent 

Fertilizer 
Grade Potassium Sodium Potassium Sodium 

0-10-10 + Salt' 228 3.09 404 2.25 

0-10-10 3.20 1.76 2.R7 3.07 

0-10-20 + Salt' 5. 16 2.12 3.R I 2.80 

0-10-20 4.72 1.62 2.91 2.61 

0-10-30 + Salt' 5.01 2. 19 4.03 2.03 

0-10-30 5.39 1. 32 4.06 .98 

0-10-60 + Salt' G.35 1.97 5.73 2.69 

0-IO-GO 6.49 1.01 4.77 1.88 

I Chemical cotnDos ition ex~")r('s!')ed ~I :-; nerccnt of oven dry ti s" " c. 

:.! 500 pound~ of sodium chl oride per ac re. 


content of' the t issue may have been slightly less. This is espe
cially true within th e range of normal potash fertilization, (200 
and 300 pounds). 

Summary 
Tests conducted at the Michigan Mud. ExperillJental Fann 

show that the yield response of' sligar beets to salt applications 
decreased with increased rates of potash applied. Salt applied a t 
500 pounds per acre across plots receiving 600 pounds of potash 
per acre tended to depress th e yield of' sugar beets. 

The data indicate an inverse relationship between the 
potassium and sodium contents of the sugar beet tissue in that 
high levels of potassium tended to reduce the sodium content. 
and vice versa. Even thoulrh this relationship existed, more po
tassium was removed per acre in the crop fro'm salt treated plots 
at the 200 and 300 pound per acre rates of potash . 

The larg'e loss of potassium as indica ted by soil test indicates 
the need for annual soil test~ In determi ne fertilization recom
mencla tions for sugar beets. 
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