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as such over the growing season. Humphries and French (11) 

found that transplants had larger root:top ratios during 

the season, but had about the same number of leaves as 

direct-seeded plants. 

The yield potential of transplanted sugarbeets for com

mercial sugar production has been studied in Canada (2), 

Great Britain (3, 11, 12, 17), Japan (6, 7, 8, 10), Bel

gium (14), Finland (4), the United States (5, 9, 13, 16, 

17), and other countries. Most studies have shown that 

transplants have a higher root yield at harvest with no 

significant change in sucrose percentage or purity (2, 3, 7, 

11, 12, 14, 16, 17, 18). Some researchers have reported a 

significant increase in sucrose percentage as well as the 

yield advantage for transplants (4, 5, 6, 13). Hasegawa 

(10) found no difference between planting method for root 

yield or sucrose percentage of three varieties. Gaskill 

(9) obtained greater yield with direct-seeded beets but 

found no difference in sucrose percentage. From 1969 to 

1972, we conducted field trials at Logan, Utah, to compare 

transplanting with direct seeding of diverse sugarbeet var

ieties. The results of these experiments are presented in 

this paper. 

MATERIALS AND METHODS 

1969 EXPERIMENT 
Four varieties were used in transplant studies in 1969; 

US22/3, an old, open-pollinated variety; UI Hybrid 7, a 

single-cross hybrid; (A1CMSxL53)x(L28CMSxL60), an experi

mental double-cross pollen restorer hybrid; and 5.002, a 

vigorous inbred. The four varieties were seeded April 6, 

1979 into soil in Japanese paper pots*, 3 cm in diameter x 

10 cm deep, in the greenhouse. The plants were watered 

daily with ~ N Hoagland's solution and were grown under 

*Mention of a trademark, proprietary product, or ven
dor does not constitute a guarantee or warranty of the pro
duct by the U. S. Department of Agriculture and does not im
ply its approval to the exclusion of other products or 
vendors that may also be suitable . 
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Gro-Lux lamps. Seedlings were 4 weeks old (4- to 6- leaf 

stage) when they were transplanted to the field on May 8. 

The field design was a split plot, consisting of four-row 

plots, with planting method (transplanted vs. direct seed

ed) as whole plots and varieties as subplots, in six re

plications. Rows were 56 cm apart and beets were thinned 

or transplanted to leave a single beet every 30.5 cm. Di

rect seeding was done May 7 . Seedlings were transplanted 

into the field May 8 and 9. The field was irrigated im

mediately after transplanting, to provide adequate moisture 

for seed germination and for establishment of the trans

plants. 

On October 10, the center two rows of each plot were har

vested. Roots of each plot were weighed and sucrose con

tent was determined with the cold digestion pol method (1). 

An impurity index value was calculated as follows: 

10 x ppm amino N + 2.5 x ppm Na + 3.5 x ppm K 
sucrose percentage 

1970 EXPERIMENT 

Six experimental hybrids were compared in 1970. These var

ieties were planted in 3-cm x 10-cm paper pots on April 16, 

and a duplicate planting was made 2 weeks later on May 1. 

Seedlings were cultured in the greenhouse similarly to the 

procedure outlined for the 1969 experiment. Direct seed

ing was done on May 18 and transplanting was completed 

May 19. Field plots consisted of five replicate~ of split

plot experiment with seedings, 2-week-old transplants, and 

4-week-old transplants as whole plots and hybrids as sub

plots. Otherwise, the field planting and harvest proce

dures were similar to those used in 1969. The field plots 

were harvested on October 30. 

1971 EXPERIMENT 

In 1971, two commercial varieties developed by the Amalga

mated Sugar Company and two developed by Utah-Idaho Sugar 

Company were studied. Greenhouse seeding (April 12 and 
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Figure 1 . 	 Root shape of seeded beets (upper) and 
transplanted beets (lower). 

In 1970, the transplanted plants again grew more rapidly 

than the direct-seeded plants, and early in the spring, 

the 4-week-old transplants had larger canopies than the 2

week-old transplants . At harvest , sprangling was less se

vere than in 1969, in t r ansplants of both ages. There were 

significant differences between treatments and treatment x 

variety interactions for sugar yield and root weight 

(Table 2). On the average, the 2-week- old transplants and 

the seeded plants were similar in root weight and sugar 

yield and had higher r oot weight and sugar yield than the 

4-week-old transplants (Table 2). The 4-week-old trans

plants of variety 1, (L9xL33)x(L53xL29R), had a higher 

sugar yield than the 2-week-old transplants or the seeded 

plants. In all other hybrids, sugar yield was greater for 

the 2-week-old transplants than for the 4 -week-old trans

plants. 
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-<Table 3.-Sugar yield, root weight, sucrose percentage, and impurity index for transplanted 

and seeded sugarbeets, Logan, Utah, 1971. r 
I'.:) 

~Gross sugar yield Root weight 

Varie1~L__ ____ ?eed. Trans. Aa Tran&. B Seed. Trans. A Trans. B 9 
Z 

kg/ha Mr/ha ~U1 

;l> 
1. Ama1. Hybrid #1 7504 9101 8010 49.7 59.1 52.7 '"C 

2. Ama1. Hybrid #3 7384 8861 8375 48.9 58.3 55.1 
;:0 

P
3. UI Hybrid B 7925 8804 8695 51.8 56.8 56.1 ....... 

4. UI Hybrid D 8769 9511 9469 55.5 60.2 60.7 <.0 

co 
0 

Mean all varieties 7896 9069 8637 51.5 58.6 56.2 

LSD 0.05, 
Seeded vs transplants 1020 5.9 

Irnpur. . d bSucrose __lty ill ex 

Seed. Trans. A 
'70 

Trans. B Seed. Trans. A Trans . B 

1. Ama1. Hybrid #1 
2. Ama1. Hybrid #3 
3. UI Hybrid B 
4. UI~brid D 

15.1 
15.1 
15.3 
15.8 

15.4 
15.2 
15.5 
15.8 

15.2 
15.2 
15.5 
15.6 

462 
450 
453 
470 

453 
517 
478 
502 

450 
484 
464 
474 

Mean all varieties 15.3 15.5 15.4 459 488 468 

LSD 0.05, 
Seeded vs transE1~ts NS NS 

~ansp1ant A = 4-week-01d seedlings, Transp'_ant B = 2-week-01d seedlings. 

bSee text for calculation. 
U1 
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