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Embryology of multigerm seed balls was studied in B. vulgaris L. De
velopment of monogerm fruits has been studied in all three sections: Vulgares 
Tr., Corollinae Tr. and Patellares Tr. 

Beta Vulgaris, Multigerm Sugar Beet 

Development of multigerm seed balls in B. vulgaris is as follows: The 
apex of the floral axis is built of meristematic tissue (Figure 1, upper left) . 
The cells of this tissue are small and contain dense protoplasm. They are 
capable of rapid growth and cell division. Proportionally with the growth 
of the seedstalk, meristematic tissue of the apex produces new primordia of 
the bracts on the sides of the growing point. The edges of the apex of the 
meristematic tissue develop small primordia of flowers and seed balls in the 
axils of the bracts (Figure 1, upper right) . The proturberances grow fast 
and differentiate the upper extended part, the receptacle, and a lower part, 
the peduncle (Figure 1, second from top, right) . Each receptacle produces 
a flower. 

The primordium of the second flower in the seed ball is formed before 
the protuberances of the sepals appear on the first receptacle, or at the 
time of their appearance. The edges of the meristem of the first receptacle 
come down covering the outside of the peduncle. Meristematic tissue forms 
a small swelling on the side of the peduncle at some distance from the first 
receptacle (Figure 1, third from top, right) . This small swelling grows and 
turns into a protuberance and later into a new receptacle on the side of the 
same peduncle. Two, three and four such protuberances developing from 
these receptacles can be borne on a common peduncle and they correspond to 
the number of flowers in the seed ball (Figure 1, lower left) . All flowers of the 
same seed ball develop simultaneously (Figure 1, lower right) . 

The bases of the ovaries of all flowers are imbedded in the tissue of the 
same peduncle (Figure 1, middle left) . All flowers are joined by the tissue 
of the peduncle thus forming the seed ball, but the upper part of the buds, 
beginning from the base of the sepals, grows over the peduncle and gives the 
impression that each bud is developing separately. The individual flowers in 
the seed ball are borne together, but they do not grow together as is often 
assumed. 

Figure 1. (See page 161) Beta vulgaris multigerm sugar beet: Upper 
left—apex of the floral axis x 300. Upper right—Primordium of the seed 
ball x 300. Center left—three matured buds in one seed ball x 20. Second 
from top, right—the receptacle and peduncle x 300. Third from top, right— 
beginning of development of second receptacle under first one x 300. Lower 
left—two receptacles on the common peduncle x 300. Lower right—two 
young buds developing in one seed ball x 68. 
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Beta Vulgaris Monogerm Sugar Beet 

In monoge rm sugar beet p lan t s the mer is temat ic tissue of the apex of 
the floral axis produces also p r imord i a of bracts, and small p r imord i a of 
flowers in their axils. T h e p r o t u b e r a n c e of each flower in a short t ime forms 
a receptacle and a pedunc l e (Figure 2, u p p e r left) . T h e meris temat ic tissue 
of the receptacle does no t come far down in m o n o g e r m beets a n d does n o t 
p roduce new receptacles. On ly one receptacle develops on each pedunc le ; 
therefore, separate buds are always located in the axil of the bracts (Figure 
2, midd le top , and u p p e r r ight) . T h e format ion of a flower involves the 
en t i re meris tem of the receptacle. Monoge rm races of B. vulgaris do no t 
p roduce seed balls, they p roduce simple fruits. Each b u d rests on a small 
pedunc le . In m o n o g e r m p lan t s the length of the pedunc le is abou t one- th i rd 
as long as in mul t igerm plants . There fore , m o n o g e r m fruits shat ter less t h a n 
the seed balls in the majori ty of sugarbeet races. 

Beta Lomatogona 

T h e m o d e of p roduc t ion a n d deve lopmen t of the buds in B. lomatogona 
(Fisch and Mey) does no t differ from the m o d e of deve lopmen t in the 

m o n o g e r m sugar beet . T h e p r imord i a of the f lowers are b o r n e in the axils 
of the bracts. Add i t iona l receptacles a n d buds never develop on the same 
pedunc le . Ind iv idua l flowers grow in the axils of bracts of the floral axis 
in B. lomatogona (Figure 2, midd le left) . T h e length of the pedunc le in 
the m a t u r e d buds is the same as in m o n o g e r m sugar-beet p lants , bu t the 
wid th of the pedunc le in B. lomatogona differs from mul t i - a n d m o n o g e r m 
p lan ts of B. vulgaris. N a r r o w peduncles are typical of B. lomatogona a n d 
cause comparat ively easy sha t te r ing of the seeds (Figure 2, midd le r ight) . 
Like the monoge rm sugar beet, B. lomatogona has s imple fruits b u t n o t seed 
balls. 

Beta patellaris and Beta procumbens 

In spite of m o n o g e r m fruits in section Patellares Tr., deve lopmen t of 
fruits in B. patellaris Moq . a n d B. procumbens Chr. Sm. follows the type of 
deve lopment of mul t ige rm seed balls in sections Vulgares a n d Corol l inae . 
Meris temat ic tissue of a p ro tube rance produces several receptacles on the 
sides of the same pedunc le (Figure 2, lower left) . Each receptacle produces 
a single flower, b u t every flower develops its own pedicel . T h u s , s imple 
fruits b u t n o t seed balls are formed. T h e pedicels of all f lowers in one 
inflorescence are jo ined at their base a n d form the umbe l (Figure 2, lower 
r ight) . T h e long a n d na r row pedicels in B. patellaris a n d B. procumbens 
cause the extremely easy shat te r ing of fruits in these species. 

Figure 2. (See page 163) T o p row, Beta vulgaris monogerm sugar beet: 
Left—the receptacle and peduncle x 300. Center—the floral axis x 20. Right 
—developed bud in the axil of the bract x 68. 

Center row, Beta lomatogona: Left—the floral axis x 20. Right—de
veloped bud in the axil of the bract x 68. 

Bottom row, Beta patellaris: Left—development of the second recep
tacle on the common peduncle x 300. Right—developed buds on the 
pedicels in one inflorescence x 68. 
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Conclusions 

The type of inflorescence in beets has been described as a spike, but 
the individual flowers and seed balls of beets do not grow directly on the 
floral axis, they are connected to the stem by peduncles or pedicels. Thus 
the inflorescence in all species of Beta L. is a panicle and not a spike. 

The panicle bears simple fruits in B. lomatogona and monogerm sugar 
beets. In all sub-species and varieties of B. vulgaris, including ordinary sugar 
beets, the panicle bears multiple fruits or seed balls. As in all other species of 
section Corollinae (B. trigyna, Waldst and Kitt, B. intermedia, Bunge, etc.) 
the panicle bears seed balls. In B. patellaris and B. procumbens the panicle 
bears umbels. 

Only in B. lomatogona and in monogerm races of B. vulgaris can it 
be considered that the fruits are truly monogerm in their origin. Therefore, 
only these two groups are valuable for the production of monogerm varieties. 


