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A L.A,RGE A M O U N T  of work has heen done on space relationship 
hetween heet plants, population and distrihution studies \vith sugar heets, 
effect of single- and multiple-beet hills on yields, effect of variety and soil 
fertil ity levels upon space requirements, and effect of environment on 
beet populations. Practically all of these studies have been conducted with 
heets thinned in normal manner, with little or no mechanization involved, 
either in cross-hlocking or in cross-cultivating the field, or in strictly mechan' 
ical thinning. In the Agronomy section of The American Society of Sugar 
Beet Technologists, several pa pers were presented on this suhject and arc 
printed in the 1 94() Proceedings, pages 1 5 4 - 1  R4, inclusive. With few 
exceptions in the irrigated areas, the highest sugar�per'acre yields, qu;t1ity 
stressed, were obtained from acre populations in excess of 20,000 heets 
per acre uniformly distributed in the ro\\', and with row widths averaging 
20 to 22 inches. 

Experimental tests conducted hy Immer ( 2 ) "  in the Red River Valley, 
Minnesota, area, with acre populations ranging from 1 2 ,960 beets to 
24 , 502  heets in row spacings of 22 to 1(j inches, reported increased yields 
from the higher acre populations. Similar results were ohtained by Doxtator 
and Skuderna ( 1 )  from experiments conducted in the same area, with the 
higher yields coming from the 1 2 ,  and 1 5  ,inch spacings in the row, and 
row width plantings 18 inches apart. 

Field tests involving width nf row plantings and spacing of beets in 
the row have been conducted in this non�irrigated area for more than 20 
years. The general trend of results supports the present practice of planting 
sugar beets in I S ,inch row widths, anu then cross-blocking them on I S ,inch 
centers, thus making an 18 by J 8-inch pattern, which lends itself well to 
cross-cultivation. In years of more generous rainfall ,  higher populations 
per acre than those ohtained from this spacing pattern can be profitably 
supported. Considering, however, that this is a marginal rainfall area, 
where the annual precipitation averages helow 20 inches, moisture limitations 
dictate the acre population of beets which can he maintained. Generally, 
l R ,OOO heets per acre are obtained after thinning, resulting in  a harvest 
stand of ahout 1 6,000 beets per acre . With the rapid changes brought 
ahout hy mechanization in methods of growing, thinning, hoeing and 
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harvesting beets, changes in row width and spacing in the row for this 
area seem warranted. 

Beginning with 1 9 3 0  and extending over an R�year period, field com
parisons were made between cross-blocked and hand-blocked beets, with 
approximately the same acre populations. The results obtained were very 
much in favor of the cross,hlocked beets, indicating the value of a more 
uniform distribution of plants in the row, the beets being of more even 
size, and fields much cleaner than in the hand-blocked fields. 

From 1 9 3 8  to 1 946, field tests were continued to determine the value 
of cross-cultivating for purpose of maintaining a soil mulch, preventing 
cracking of soil and loss of soil moisture thereby, and a more effective 
control of weeds. A total of 1 9 3 ,204 acres of beets was involved in these 
comparisons, of which l 40,268 acres were cross-cultivated, t l ,20B acres 
cross-blocked only, and 4 1 ,728  acres hand-blocked. All fields were hand
thinned . Practically the entire acreage was planted in I S- inch width rows, 
the cross-hlocked and cross-cultivated acreage heing cross-hlocked on i s- inch 
centers ; the hand-blocked beets were spaced 1 2  to 14 inches in the row 
resulting in about an S per cent higher population in after-thinning stands 
hut less than :. percent more beets at time of harvest than those ohtained 
from either the cross-cultivated or cross-blocked acreage . The results oh
tained are as follows : 

Table 1.- -Average yield tons beets per acre obtained in Red Riv!"r Valley, Minne!'ota, area, 
years 1938-1946,  inclusive. 

Year 

1938 
1 9 :'! ! L  
1 9 4 0  _ _  

1 9 4 1 _  
1 9 4 2 _  
1 9 4 3  _ _ _ _  _ 

CJ'oss-cultivated 
beets 

( tons) 

9.30 
_ _  9.38 

1 0. 5 6  
_ _ _  1 2 . 1 9  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 . 5 9  

1 9 4 4  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

1 0 . 1 0  
_ _ _ _  1 2 . 4 4  

_ 1 0 . 4 6  
1 1 . 1 9  

1 9 4 5  
1 946 _ _  

AveraR'es _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 . 9 1  
Number o f  acres 1 40,268 

CJ'oss-blocked 
beets 
(tons) 

H.32 
1'.31 
�I.08 

12.06 
1 3 . 1 2  
1 0 . 0 5  
1 1 . 2 6  
1 1 . 2 9  
1 0 . 6 i)  

1 0 . 4 6  
1 1 ,2 0 8  

Hand-blocked 
beets 
(tons) 

8 . 7 9  
8.68 

1 0.49 
1 1 . 5 1  
1 2 . 0 4  

9 . 0 5  
1 1 .04 

9.42 
10.68 

1 0 . 1 9  
4 1 . 7 2 8  

The results obtained from this 9-year comparative study strongly 
emphasize the need of maintaining a soil mulch betv.reen beets . Any change
over from present practice to ful l  mechanization must take cognizance of 
this factor as it is of paramount importance to successful beet growing in 
this area. It  is worthy of note that in each of the 9 years the cross-cultivated 
acreage out yielded the hand-blocked acreage by fairly substantial margins, 
the over-all average difference amounting to .72 ton beets per acre or about 
a 7 -percent increase yield in favor of this practice. 

Anticipating possihle changes in  row widths and also spacing between 
beets in the row, experimental work was undertaken on this phase of 
investigation in t 9 3 9  and continued to the present time. I t  is of interest 
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to  note ( table 2 )  that in 1 939,  a year of less than 18  inches p recipitatIon, 
the trends in results were the same as those obtained in 1 9 4 1  when fully 
50  percent more total precipitation was had. 

Table 2.-Comparison of r o w  wirlthR holding spacings in t h e  r o w  constant, 
East Grand Forks, Minnesota. 

Year 1 939 

Spacing Tons beets Percent Pounds sugar 
(inches ) per acre 

1 8 x 1 5  9 . R 5  1 7 . 0 8  3 , 3 6 5  
22>:: 1 5  9.96 1 6 . 9 7  3 , 3 R O  
2 6>::1 5 9.;37 1 6 . 4 4  3 , 0 8 1  
30x 1 5  9.44 16.20 3,059 

Year 1941 
1 8 x 1 5  1 2 . 6 7  1 5 . 1 2  3 , 8 3 1  
2 2 x 1 5  1 3 . 8 2  1 5 . 0 8  4 , 1 68 
2 6>:: 1 5  1 2 . 7 9  1 4 . 8 3  3,794 
30x 1 5  1 1 .8 6  1 4 . 6 1  3,465 

Increasing the row width beyond 22  inches generally depressed not 
only tonnage yields of beets but also the sucrose percentage in  the beet. 
While changes in width�of'row planting may be necessary to avoid crowd, 
ing effects on beet rows hecause of heavy equipment usage, and to aCCOffi' 
mod ate a progra m of mechanizing fully the spring, early summer and fall 
operations in the beet field, it · is apparent from results obtained to date 
that row widths should not exceed 22 inches and preferably remain at I R 
inches until such time as more information is accumula.ted on mechanical 
thinning to warrant a change to wider rows. 

Beginning with 1 942 ,  experiments on varying the row widths and 
the spacing of beets in the row were undertaken to determine the effect 
of these variables upon tonnage yield of beets and percentage of sucrose 
in the beet .  The combined results from a 5 �year test, 1 942 to 1 946, inclusive 
( table 3 ) ,  in \vhich tests approximately the same soil area per beet block 
was maintained, the fol lowing trends were observed : 

Table 3.-Comparison of row width and spacings within the row cOlllbined results years 
1942 tu 1 9 4 6 ,  inclusive, Red River Valley, Minnesota, area. 

Soil area per Spacing 
beet block pattern Tons beets Percent sucrose Pounds sugar 

(square inches) (inches) per acre in beet per acre 

324 1 8 .)( 1 8  1 0 . 6 4  1 5 . 9 0  3,365 
330 2 2 x 1 5  1 1 .6 3  1 5 . 8 9  3 , 6 8 8  
3 1 2  2 6 x 1 2  1 0 . 1 9  1 6 .02 3 , 2 6 5  
300 30xl0 9.61 1 5 .78 3,042 

The results favor the 22 -inch width row with a 1 J  -inch spacing of 
beets within the row. Increasing row widths beyond that point and reducing 
spacings within the row so as to maintain equal acre populations of beets 
did not result in an improvement of yields of beets or in pounds sugar 
per acre. 
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Discussion 

Tests cunducted in the Red River Valley area over a 20'year period 
definitely point to the most productive use of a width row planting not 
exceeding 22 inches. Present mechanization trends may dictate a change 
from the conventional I S ,inch row width p lanting and possibly also a 
change in present spacing width between heets in the rov.r. Preliminary 
tests conducted in  1947  with 2 0, and 22 ,inch width row plantings i n  which 
three I 6,inch and five I 4 - inch spacings between beets in  the row were 
employed, cross-hlocked anu cross-cultivated, produced satisfactory tonnage 
yields and sucrose percentage in the beet in both hand anu fully mechanical 
thinning. It is quite obvious from results obtained that the type of spacing 
pattern employed has a considerable influence on more effective utilization 
by the plant of the feeding area in the soil. A I ) -inch average spacing 
hetween heets (such as results from a combination of 1 6'inch and 1 4,inch 
spacing in the row to accommodate tractor wheels and efficient use of 
tools for cross-cultivating) gives every indication of being the best spaJ.:: ing 
for this area, providing row widths do not exceed 22 inches apart between 
heet rows. Al l  of the work reported herein is on spacings in  the row in 
which beet-containing-blocks ranged from 3 inches to 4Vz inches in  width. 
This width block is entirely too wide fur strictly mechanical thinning in  
which l Yi-inch wide blocks are  to  be employed. Therefore, definite recom
mendations for a wider width row than the present I S ,inch planting must 
necessarily await the outcome of p lanned large-scale field tests in  I94R .  
l)ne fact is certain ;  namely, sugar- per,acre yields for this area are sharply 
reduceu when row width plantings more than 22 inches apart are em ployed. 

SUlulllary and Conclusions 

Comparative field tests conducted over a 9-year period in the Red 
River Valley, Minnesota, area have conclusively sho\.vll the value of cross' 
blocking and cross' cultivating beets, the average increases being .27 ton and 
. 7 2  ton more beets per acre, respectively, than were obtained from hand, 
hlocked beets. These comparisons were maue on 1 9 �; , 204  acres of heets, 
;dl of which were hand thinned. 

Width,of,row spacings heyond 2 2  inches apart conclusively show a 
reduction in tonnage yield of beets pcr acre, and a depressed sucrose 
pC-feentage in the heet regardless of spacing within the row. 

Spacing patterns approaching a square pattern are apparently more 
productive of more efficient utilization hy the plant of the soil feeding 
area. 

With a change from hand thinning to mechanical thinning, and use 
of mechanical beet harvesters, a change frum present I S,inch row width 
rlanting may be dictated, but not to exceed 2 2 - inch width row p lanting. 

The spacing within the row which gives promise is a 1 6,inch and I 4 - inch 
combination ; 1 6,inch spacings hetween beets in the row to provide sufficient 
space hetween beets to permit tractor wheel travel in cross-cultivation, and 
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1 4 �inch spacings between the tractor wheels s o  a s  t o  maintain the acre 
population of beets near the 20,000 mark. Regardless of spacings used, 
these must be sufficiently wide to permit cross�cultivation for conservation 
of moisture, maintenance of soil mulch to prevent checking of soil ,  and 
for effective control of weeds. Further large�scale fielc..l tests are planncc..l 
for strictly mechanical thinning of heets in I Yz ·inch hlocks instead of the 
customary 3· to 41/2·inch width block presently employed in hand thinning. 
With the establishment of these narrower blocks at time of cross-blocking 
to make effective mechanical thinning possible, and widespread use of 2 -row 
beet harvesting equipment in 1 94R,  information will be forthcoming shortly 
relative to a change, if any, in the present I R , inch row wiJth planting 
practice for this area. 
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