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Summary

The effects of screening for root mass in the seedling generation were investigated for two hybrid
populations of potatoes. One is derived from the cross between Norin 1 (N, large root mass) and
Konafubuki (K, small root mass), and the other is from Benimaru (large root mass) and K. The
seedlings derived from true seeds of the two populations (N XK, BXK) were grown in pots (¢7 X6 cm)
in a greenhouse the autumn in 1995. Soils consisted of mixture of volcanic ash sandy roam soil, peat
moss and sand (1:1:1 parts by volume). The 78 and 53 genotypes for NXK and B XK, respectively,
were sampled at approximately six leaf stage. The root length (RL) was measured after the roots were
washed in running water. The top of each plant was cut and inserted into the sand in the beds for
rooting, then transplanted into a pot for further cultivation. The tubers harvested from the pot the
winter in 1996 were planted in the field for propagation in 1996. In 1997, the 56 and 39 genotypes for
N XK and BXK, respectively, were cultivated in the field on May 1 with a row width of 75 ¢cm and hill
distance of 40 cm. A combination of fertilizers at the rate of 1000 kg ha~! of 7-11-9 (N, P,0;, K,0) was
applied before planting. The root, leaf, stem and tuber dry weight (DW) at maximum top growth stage
and the tuber characteristics at harvest time were measured.

1. In the seedling generation, two populations showed different distributions of RL ;i.e. bi-modal in
N XK and continuous in BXK. The genotypes of each generation were classified into two groups
(S class ; short RL, L class ; long RL) based on the boundary of RL of 8 m pl-1 in N XK and of 5m
pl7'in BXK. The segregation ratio of genotypes of S class and L class fitted 3: 1 in N XK (0.50<
p<0.75).

2. Inboth seedling and tuber generations, N XK population had both larger mean value and variability
of RL or root dry weight (RDW) than the B XK population which was consistent with the order of
RDW of the female parents. The heritability of RDW in the tuber generation was 619% in both
populations, being similar to the heritability of shoot and tuber DWs.

3. Inthe N XK population, the genotypes of L class had significantly larger RDW than those of S class
in the tuber generation. In the BXK population, however, the differnece between the S and L class
was not detected. In the N XK population, the 679 of the genotypes of L class, while the 229 of
the genotypes of S class, showed larger RDW than N in the tuber generation. In the BXK
population, the genotypes with larger RDW than B were 22% in both S and L class.

The results indicate that using a variety or line of larger root mass as a parent of crossing, we can
make a wider genetic variability of root mass in the offspring. Especially, in the population derived
from N, it would be possible to get the genotypes with large root mass in the tuber generation by
screening the root mass at the early stage in seedling generation.



