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SPACING O F  B E ETS fur sucrose production has long been studied and 
optimum stands fairly well determined. Spacing of beets for seed produc
tion has received less attention. In America. sugar heets for seed have been 
mainly grown by the field'overwintering lllcthod, whereby from 10 to 
20 pounds uf seed per acre are planted in late summer or early fall 
and left unthinned. Close spacing is necessary in some of the seed, growing 
areas to shade the soil and keep it  as cool as possible .  Observed yields of 
seed under varying conditions in northern California, Oregon and Wash · 
ington suggested the desirahility of study to determine the optimum space 
relationship for highest seed yields. Such relationship involving both soil 
and light would be influenced hy the plant distrihution as well as the total 
population . 

Widely spaced transplanted sugar beets have been grown which yielded 
well over a pound of seed per plant, providing heavy yields with relatively 
few plants. In contrast, similar high yields of seed have been produced 
with field-overwintered stands of 10 to 1 2  plants per foot of row. In the 
coastal climate of the Pacific Northwest the field-overwintered plants tend 
to start seedstalk  formation as soon as the days get relatively long and 
spring growth starts, after which there is comparatively little more root 
enlargement. 

Optimum plant spacing is no doubt influenced by soil fertility, moistun.' 
supply and time of planting. Close spacing to shade and keep the soil cool 
is not necessary under the climatic conditions where these studies were 
conducted. 

Irrigated Conditions 

Two trials under irrigated conditions may be cited. Other tests were 
conducted but vitiating factors rendered the results less satisfactory. Stand 
counts were taken at harvest time. In a 194 1 trial in the W il lamette 
valley of Oregon, with rows spaced 24 inches apart, a wide variation in 
plant population was noted. The lowest was 1 6, 3 3 5  beets per acre based 
on a 75 percent stand of 1 2 -inch singles, and the highest 348,41\0 beets 
per acre in continuous stand averaging 1 6  plants per foot. Included were 
two blocked stands, one with 87, 1 2 0  beets per acre in hills spaced 1 2  inches 
apart averaging 4 beets each, and the other with 6 5 , 3 40 beets per acre in 
hills spaced 20  inches apart averaging 5 beets each. There were 1 2  repli 
cations of the spacing treatments. 
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The 1947 trial was in the Medford area with rows spaced 20 inches 
apart. Plant populations varied from a low of 3 2 ,670 beets per acre in 
1 2 � inch singles and 24-inch doubles to a high of 2 6 1 , 3 60 beets per acre 
in continuous stand averaging 10 plants per foot. Included was onc blocked 
stand with 104 , 544  beets per acre in hills spaced 24 inches apart averaging 
R plants each. There were six replications of these treatments. 

The blocked stands averaged ahout one phtnt per inch of row within 
the block. The spacings tried, together \vith the approximate total plant 
population and seed yield, are given in table 1 .  

Table I .-Seed yields with va l'ious >,;pacing;; u n der irrigatRd condition,;. 

Spacing 

12" singles 
6"  Eingles W' singles _ _  _ 

1 2 "  h i l l s  _ _ _ _ _ _  . _ _  _ 
(averaging 4 beets) 

24" doubles __ _ 
20" hills _ _ _ _ _ _ _ _ _ _ _ _  _ 

(averaging 5 bed!;! 
2 4 "  hills _ _ _ _ _ _ _ _ _ _ _  _ 

(averaging S heets I 
Unthinned _ _ _ _ _ _ __ _ 
Significant difference 

( 1 9 : 1  odds I 

24" rows 
plants 

per acre 

16 ,335 
32 , 670 

S j"�i2() 
65��40 

:3 4 8 , 4 H O  

======== 

1 9 ( 1 )  

Seed 

pounds 1937 
2 1 9 1  

2 2 fi F  

2 10 1  

1 f):�4 
2 4 0  

'Variety V.S.  200 x 2 1 5  planted September 3 ,  1 !J 40.  
�Statistically higher yield than the unthinncd. 
"Val'"iety V.S. 15 planted August 14, HJ4 6 .  

20" row" 
plants 

:�2 . fi 7 ()  
fi G , M O  

1 0 4 , 5 4 4  

:12 . 1 17 0  

1 0 4 , 5 4 4  

261 ,360 

1 (147" 

Seed 

pounds 

2 405 
2 6 1 1)  
2 5 7 7  

2 4 4 2  

25a2 

2 zr:; O  
402 

The results of the 1 94 1  test showed higher yields from the spaccJ 
heets than from the continuous dense stand except in the case of the 
singles 12 inches apart. In the last named treatment downy mildew \vas 
more of a factor than in the other spacings. The treatment wlth hills of 
4 beets 12 inches apart gave � 3 0  pounds of seed per acre more than the 
unthinned plots with 1 6  heets per foot. This Jifference is statistically sig
nificant at the ,. percent level . In the unthinned plots only 6)' percent of 
the plants participated in seed production . About half the remaining � ') 
percent failed to holt, while the other half holted but produced no seed. 
Observations in other fidJs indicated that the late planting as well as 
the density of the stand influenced the performance of the unthinned beets. 

The 1 947  test near Medford gave a verage increases in the thinned 
over the unthinned check of 1 5 5  to 360 pounds of seed per acre but due 
to the wide variation in yields among the replications the differences did 
not reach statistical significance. A severe epidemic of Ramularia leafspot 
almost completely defoliated the plants in all treatments late in the spring 
and may have affecteJ the yields of the different treatments unequally. 

The trend of the yields indicates that stands of 2 tu 6 plants per foot 
of row give the best yields with late summer and e;trly fall plantings. 



Some studies of rate of growth and sucrose content were made . The 
evidence suggests that the highest sucrose content is reached in  early spring 
after which there is a gradual decline until ha.rvest . Small beets in thick 
stands tend to have slightly higher sucruee than large h':cts in thin stands. 
In the Medford trial the roots tei1ded to increase in size until May hut 
in the WilIamcttc Valley the roots usurl l ly rc!chea maximum size by 
March. 

NOJ1� I IT i �<-I I i ' d  CO lH1 i l iol l�  

A l lumher of tri a. ls have heen c{ )llLiuctcd \,,·jth non - i rrigated heds in 
the Willamette- Valley to determine optimum pl;{nt popuiatio1l.s for highest 
seed yields. Plant populations have varied from a 10\\/ of  about 1 2 5  p lants 
to a high of ahout 1 ,non pla nts per 1 00 feet of ro\\' in 2 4 '1nch ro\\' spacings. 
Some have dealt with COl1tl11UOllS stands and some \.,·ith hills spaced at 1 2  
and 2 4  inches. \\lith one exception! in which the lo\.vest p lant popu lation 
gave slightly lower seed yields, there has he en no appreciahle difference 
uue to spacing variations. Further st udy of spacing under non- irrigated 
conditions is needeu. 

When heets welT grown i n  h i l ls, spaced at 24 i 11Ch("5 with a l l  ,,", - inch 
hlock left, m aximum yidds \.VCf(: ohtained \. ..... ith � to B p lants per h i l l  \.vith 
no appreciahle difference \.vithin this  range .  There was no corrdation hc
tween number of plants per hi l l  and total weight of root per hi l l .  The 
tl l inner stands tended to compensate for their greater space al lotment hy 
making more growth per p lant. This study ,�'as conducted in  1 94 4 .  

In 1 94 5 ,  <I n  experiment \.vas conducted to determine t h e  optimum 
numher of plants grown in hi l ls  spaced 24 x 24 inches. This was under 
irrigated cOl1chtions in th..:: Willamette \l;-Ll 1ey. Results \.vere similar to those 
with non-irrigated beets. Maximum yields \A"ere ohtained with :.. to R p lants 
per hil l  with little spread \vithin this rangc. Less than three p lants resulted 
in lower yields per hil l .  There was a high degree of corrclation r=0.702  
hetween total v/eight of  root per h i l l  and seed yie ld hut  no corre la tion 
hetween numher of p lants per hi l l  ,tnd total root weight. 

SUllllllary 
In continuous st;tI1ds the optimum plant population in  the Paci:f1c 

North,vest seems to l ie in the neighborhood of 2 to (-) plants per foot of 
row. Where beets are hlocked the population may be increased to about 
1 p l ant per inch of row within the block. 

Under western ( )regon conditions, the roots in  June-planted fields 
reached their maximum growth hy early spring hefore holting started. Late 
August and September p lantings, hy contrast, showed additional root 
growth in spring. V;lridies In", in holting tendency, thosl' requiring exten 
sive thcrll1,ti inductiul l , hult het!cr If p b lltcd i l l  JU l le  than \lI.,ht:n pla l ltt'"d 
in late August or Septemher. 
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The maximum sucrose content is rrohahly also reached in early spring, 
after \vhjch there is a gradual decline. 

A high degree of correlation has been shown between total weight of 
root per unit area and seed yield. However, within moJerate limits very 
little correlation has been shown hetween plant population and total weight 
of  roots. 




