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ABSTRACT : The wide varidy of soi l types a n u  climatological J if� 
ferences in the beet�growing areas of the American Crystal Sugar Company 
make for a considerable variation in ferti l izer practices. Accordingly, the 
results of the commercial - ferti l izer tests arc summarized hy the different 
growing areas. 
Califomia 

Of three fertilizer tests condut.:tcJ in  this an:a, only one gave signifi' 
callt differences. Ho\vevcr, the tenuency for high nitrogen appl ications to 
depress sucrose percentages was eviuent in  al l  tests. The Sllcrose percentagL� 
of 1 1  ' 48 �O was significantly h igher than the two treatments with the h ighest 
nitrogen content .  However, there were no signific;lnt di fferences hetween 
treatments in yield of pounds sugar per acrC'. 
Arltansas Valley, Colorado 

The complete ferti l izer 1 0- 4 :; - 6  resulted in the highest pounds sugar
}xr,acre yield i n  this �lrea. It  was significantly hetter than the check and 
the ammonium nitrate treatments. Ammophos ( 1 1  ,4R ,O)  gave a signifi �  
.... �antly higher sugar�per'acre yield than ammonium nitLltc . 
Northern Io wa�SoHthern Minnesota 

In the five tests in  this area 4 , 2 4 - 4  fertilizer ll<lu the highest yields in 
tonnage ;lnd sugar per acre. 
Red River Valley, Minnesotd 

All fertil izers tested in  this area resulted in  significant ly  higher tonnage 
yields hut only treh1e�superpho:,phate gave Cl significant increase over the 
check in  pounds sugar per acre. 

TH E  \VIDE VARIETY of soil types and c1imatologicd differences i n  
the growing areas of the American Crystal Sugar COlllpany make for a 
considerahle variation in commercial ferti l jzer responses. This situation 
makes it mandatory that fertil izer tests he designed with the needs, as 
indicated from previous testing, of the particular  growing area in mind.  
Accordingly, the fertilizer tests conducteu in 1 947  are summarized for the 
area in which the tests were carried out. 

Tests i n  the California Area 

The general fertil izer practice in this area is to apply l iberal applica' 
tions of nitrogenous fertilizers at the time of seedbed preparation, by side� 
dressing shortly after thinning, or by a combination of the two methods. 

IPh,ot Pathologist, American Crystal SUgllf Company. Rocky Ford.  Colorado. 
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Over a period of years, this p ractice has usuaJ1y resulted in increased 
tunnages but in the last few years it has very often resulted in decreased 
sugar content of the heets. 

Three replicated plot tests were run in this area. Each tcst consisted of 
eight fertili�er combinations replicated four tlm�.s, in p luts l OO feet lung 
hy four ruws wide. The fertil izers were applied immediately he fore planting. 
There were two tests ill  the San ]otll.}uin Valley and one kst nea[ Clark.s
hurg. The ferti lizers used, the rates per acre, yickl of heets, percentage 
-,"ucrose, and sugar-peT-acre yield,s are summariz.ed fur the tests in table 1 .  
The results for hoth the tests in the San jU<lquin Valley a ce comhined. 

Curly top played an important role in the low tonnages obtained ill 
these San Joaguin Valley tests . Under the conditidns of these two experi' 
ments, thcre were no significant differences among the fertilizer treatments. 

Because of missing plots, the 3 7 . ; -pouno rate of nitrogen and the 
combination of :. 7. ') pounds of n itrogen with the 6()�pound rate of 1 1  �48 -0 
are  not  induued in the data for  the Clarkshurg test. However, significant 
JiffereIlL'CS in tonnage yield (lnd in percentage sucrOSe were ohtained in 
this test. The 1 2 0-pound rate of 1 7 - 7 , ( j  ,lnd this same fertilizer cumbined 
with the l ight and heavier rate uf ammonium. sulphate resulted in signifi
cantly better tonnage yidJs than the un fertilized check. Also the heavy 
rate of nitrogen plus 1 7 ,7 ,0 was better than the 7 5 �pound rate of nitrogen 
alone. Whether this increase in yield was due entirely to an increase in 
total nitrogen , or whether phosphatl' played a role cannot be determined 
from this experiment, but it is worthy of further investigation. 

There is a general trend at both locations for the sucrose to be de
pressed as the units of nitrogen applied are increased. The 1 1 -48 -0  fertilizer 
in the Clarksburg test resulted in a significantly higher sucrose percentage 
than the two fertilizer treatments which contained the highest amounts of 
nitrogen. This is in  line with the findings of Pendleton and Rohbins ( 2 ) ' 
in the application of nitrogen on fairly high fertil ity fields. 

Arkansa� Va lley, Colora do A rea 

The results of previous testing has indicated the need for a high 
phosphate fertilizer in this area. A lesser response is obtained with nitro
genous fertilizers, depending to a large extent on rotational practices and 
on the use of barnyard manure. According to Skuderna ( .3 )  the require· 
ment of potash in the fertilizer mixture may be necessary on the very light 
textured soils, but not required in the heavier textured soils which are 
usually higher in organic matter. 

Six fertilizer strip tests were carried out III this area in 1 94 7 .  Each 
test consisted of five fertilizer treatments run in duplicate on each of six 
farms. The plots were twelve rows wide and ran the entire length of  the 
field, usual ly  being 1/2 to 1 acre in si,e. Three samples of 20 beets each 

llNumbers in parentheses rd.:r to lit.>r"rurt� ,·iuJ 
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\-vere sclcctc<1 at harvest for sugar 'l1l,d y:;;i!:i. AI! of the hccts hom the twelve 
row strips \\/cre hauled to the beet dump and weighed . The results of 
the six tests and the kinds and amounts of fertilizer app1ied are presented 
in table 2 .  

Table 2.- -Averagp I'Plmlt.'l of dupl icate Htrip t.,':,;t.H Oil sill; farms in tht: A rk:tn:,;as Vallpy, 
Color·ado. 1 !J 4 7 .  

Fertilb:er 

�2.5-0-0 
O·4:�-O 
1 1-48-0 
10-43·6 
0-0-0 

Rate in pounds 
Plant food 

63 
106 
l O t;  
1 u\"; 

Diffprence req u ired fO I' s i g n i r i l'llIH'e 

Yield 
in tons 
per acre 

1 � . 12 
1 5 . 4 2  
l G . 6 0  Hi  . .  ') "  
1 :�. ,() 

. \ 1 9  

Percentage Pounds sugar 
per acre 

1 1 . 1 5  3 7 8 7  
1 5 . 2 5  4 4 0 a  
1 4 . 4 6  4 8 2 6  
1 4 .60 4 9 3 8  
1 4 . 9 !J  4 1 1 7  

. 5 5  77\1 

The three high phosphate fertilizers \.-vere all significantly higher in 
tonnage than the unfertilizcd check and the ammonium nitrate treatment . 
Also, the ammonium nitrate application had a significlI1tly lower sucrose 
content than the unfertilized check while the treble-superphosphate was 
significantly higher in sucrose content than the other three ferti lizers useu 
in the tests. However, in pounds sugar'per'<tcre yields, 1 0- 4 ':; / 8  was sig
nificantly higher than the chn:k and the ammonium nitratc, whilc 1 1  - 4 8 - 0  

was significantly hetter than the  ammonium nitra.te hut  not  hetter than 
the check. 

These results indicate that there is need for additional investigation 
on the use of potash in this ar(',l. 

Northern l owa·South C'rn )[.inn��ola A rea 

Superphosphate and such mixtures as 2 � 1 2 F 6j  0 , 1 2 - 1 2 ,  and other 10\.\ 
analysis fertilizers were commonly used in this area up until the past few 
years. In recent years there has heen availahle () - 4 ':; �O and higher analysis 
complete fertilizers. The use of these latter fertilizers in sugar heet farming 
has resulted in more satisfactory responses since there is the tendency to 
apply more plant food than formerly was done . 

A total of five tests were made in this area. The tests were duplicated 
strips of four fertilizers and the un fertil ized check. Three of the tests were 
made with one group of fertilizers and the other two tests were made with 
a different group.  Since there were different fertilizers compared in  each 
group all five tests cannot be averaged ; therefore, tahle ,) gives the results 
of the fertilizers on yields, sucrose and sugar per acre for each group .  

The results from all  five tests reveal that the  complete fertilizer 4 - 2 4 - 4  

resulted in  the highest tonnages and pounds sugar per  acre. This is fairly 
well in agreement with results obtained the p revious yearl when 2 � 1 2 -6  
and 4-24-4 fertilizers gave the highest yields. 
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Table 3 .  ·n�',.,u lts o(  (t·!·t i l i z,,!· h·,.,t" i n  tl1<' l l" I·t.hern I"wa_so u Uwrn Minnesuta an'i!. 

Fertilizer 

:!Z.5-0-0 
0-43-0 
R-;�2-0 
4-24-1 
0-0-0 

20.5-0-0 
1 0-20-0 
1 1-48-0 
4-24-4 
'1-0-0 

Rate per acre N u mber J?.! acre 
lJnits of strips used to Tons 

plant food obtain averages per acre 

40 
S G  
H r,  
7 1  

4 0  
80 
94 >l' 

Group 2 
\1 .44 
9 .G{j 
9 .4;) 

1 0 .76 
\1 .2 1 

Percentage Pounds sugar 
per acre 

1 6 . 1  2241  
1 6.4  27aS 
16 .2  2653 
1/j.H 2957 
l liA 226a  

IG . 5 1  3 1 17  
1 6 . 7 1  3 1 9 5  
l ti .H4 3176 1 7 .25 371 2  
1 7 .52 :{2 2 1  

Red River Val1cy, 1\l i n np�ota 
The common pra.ctice in this area 16  for heets to fol lov,; swectclovcr, 

5ummer fal low. III aJJition, the soil type over the entire area is much more 
uniform th,ll1 any of the other bcet'growing areas in the territories served 
by the American Crystal Sugar Comp:lny. These conditions make it more 
nearly possihlc to make genera l recommendations as to commercial fertilizer 
practices. 

Four tests were conducted III this area. Each test consisted of  four  
fertilizer treatments anu an unfertihz.cu check, replicated twice in eight� 
row strips i n  four different fielus. The results from al l  four fields were 
3nalyzed as a randomized hlock of eight replicltions. Table 4 presents the 
kinds and rates of fertilizers per .!cre, the tonnage yield, percentage sucrose, 
and pounds sugar per acre. 

Table 4 .-- COll1bined results of fel·tiliz(>l' BtdI) teiSts on four fnrms in the Hed River Valley, 
M i n n esota, 1 947 .  

Fertilizer 

'!-2-1- 1 2  
0-2<1-12 
0-36-R 
0-4;{-O 
0-0-0 

Rate in pounds 
plant food 

64 
li5 
66 65  

D i f fert·ncc requ i red for sig-nificanc(' 

Tons beets 

D . R \l  
10 .20 
10 .02 
1 0.::10 8 .77  

. 95  

Percentagt" 

1 ;) . (i 2  
15.24 
1 5 . 2 1  
15 . 24  
15 .7R 

.49 

Pounds sugar 
per acre 

:302.1' 
:{051  
3002 
3270 
26H2 

379 

The tests in  this area resulted in significant increases in  tonnage yield 
from al l  four fertilizers over the un fertilized strips ;  however, three of the 
fertilizers caused a significant uecrease in  the sugar content of the beets. 
The reduction in sucrose content is further reflected in the sugar'per�acre 
yield since only the treble-superphosphate gave a significant increase over 
the llnfertilized check. 

These results emphasize that a high phosphate ferti l izer is the require' 
ment for this area ; however, over a period of years it has usually been 
profitable to include some potash with the phosphate. The fertilizer mixture 
O�3 6�8 has performed very well, comparing very favorahly with trehle� 
superphosphate in most years. 
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Sununary 

Fertiliz.er tests were conducted in some of the heet�growing areas of 
the American Crystal Sugar Company. 

The tests in  the San Joaquin Valley and at Clarksburg, California, 
resulted in increased tonnages hy the use of high nitrogen ferti liz.cr ;  how� 
ever, in the Clarkshurg tcst the sucrose percentages wen::: reduced enough 
so that there was no significant differenccs in pounds sugar per '-lI.::rc. 

Experiments on soils in  thl;.� Arkansas Valley, Coloradu, definitely 
demonstrated the nt.':ul for a high analysis phosphate fertilizer. Applicatiuns 
of the 1 06 units of plant food in the form of 0 -43 -0,  1 1 -4R-O ,  and 1 0- 4 3 - 6  
significantly out yielded the unfertiIized treatment, a n d  t h e  6 5  �pound appli
catiun of nitrogen.  However, the trehle�superphosphate had a significantly 
higher SlIcrose percentage than Jid the other three fertilizers ; and the 1 0- 4 3 - 6  
and 1 1 �48�0 fertili.z;ers gave significant differences in sugar�per�acre yields 
over the ammonium nitrate but only the 1 0� 4 3 ' 6  treatment was significantly 
hetter than the unfcrtili.z;ed tre�ltment in  this capacity. 

Highest yields per acre in the Northern Iowa-Southern Minnesota 
area were ohtained with the complete fertilizer 4 �24 -..J. .  

All four ferti lizers tested in the  Red River Valley of Minnesota 
resulted in significantly higher yields than the un fertilized treatment. 
However, only trehle-superphosphate was signi ficantly higher than the 
check in pounds sugar-per-<lcre yield. 
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