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Table 1. Varieties used in this study
Species Variety | Country suppling
the seeds
Medicago Hunter River Australia
sativa  Charta France
DuPuits France
Omega France
Polesana(I. N. G\) Italy
San Pastore(I. N. G.) Italy
Alfa Sweden
Cody U.S. A
Moapa U. S A
Uinta U. S. A
Backa ZMS(I) Yugoslavia
Medicago Ladak Canada
medium Rambler Canada
Rhizoma Canada
Triesdorfer Germany
Narragansett U.S A
Ranger U.S A
Saranac U.S. A
Vernal U.S. A
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Table 2. Correlation coefficients between frost
hardiness and chemical fractions of

carbohydrate
Fraction r
Total available carbohydrate (T. A.C.) -0.6211""
Total sugar +0.7613 ™
Reducing sugar -0.3708
Nonreducing sugar +0.7480 ™
Starch -0.7147 "

»+ significant at 1%.
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Fig. 1. Starch and total sugar in crowns and

roots of alfalfa (var. Rhizoma) from au-
tumn to winter.
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Fig. 2. Frost hardiness, starch and total sugar
in crowns and each part of roots on
three varieties, Rhizoma, Narragansett
and Hunter River.
O, Rhizoma ; ~, Narragansett; X,
Hunter River. Rhi., Rhizoma; Nar,,
Narragansett; H. R., Hunter River.
[ 1, viable portion after frost
treatment ; BN non-viable por-
tion after frost treatment.
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Fig. 3. Relationships of frost hardiness to car-
bohydrate fractions in crowns and

roots after 5 weeks at low tempera-

ture and short day length in growth
chamber. Top cutting treatment

was carried out three weets before
transfer into growth chamber.

O, o, [, no cutting treatment; @,
A, W, cutting treatment. O, @,

Rambler; A, a, Vernal; [J, B,

Hunter River.
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plant top recovery after frost treat- O, M. sativa; ©, M. media.
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Fig. 5. Correlation between frost hardiness
and total sugar in crowns and roots.
O, M. sativa; ©,M. media.
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Fig. 6. Correlation between fall growth rate
and total sugar in crowns and roots.
The fall growth rate indicates as per-
cent of plant height in autumn to that
of in summer.
O, M. sativa; ©, M. media.

and reduction of starch in crowns and

roots during 2 weeks after top cutting.

O, M. sativa; ©, M. media.
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Table 3. Correlation coefficients between frost
hardiness and chemical fractions of

nitrogen
Fraction T
Total nitrogen —0.1004
Water soluble protein nitrogen +0.7619"*
Water soluble non-protein nitrogen —0.3231
Water soluble nitrogen —-(.3907

«» significant at 1%
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Studies on the Negative Correlation between the Ability
of Growth rand Cold Hardiness on Alfalfa

Minoru Nizek! and Fumiji KiTa

(Department of Agronomy, Faculty of Agriculture, Hokkaido
University, Sapporo, Japan)

Summary

Bv many investigators the negative correlation has been found on alfalfa between the
ability of top growth or of regrowth which may be the most important diterminative factor
of performance and the cold hardiness by which the plant can survive over cold winter. It
is still unclear whether this correlation is due to the close linkage of genes responsed to each
traite or the result of inevitable combination of physiogical processes of both traites.

The purpose of this study is to make clear of the causativeness of this correlation by using
19 varieties including both southern and northern types of alfalfa spreaded over the world.
Preliminary test on these varieties indicated high negative correlation between these two

traites, namely the ability of growth and the cold hardiness.

It was found on the indi-



vidual plant of alfalfa that the crown and the higher parts of roots were much more hardy
to cold temperature and that those parts indicated the higher rate of invertion to total sugar
from storaged starch during autumn to winter. The same tendency was assured among the
19 varieties. On the other hand, the sugar content in the crown and root and the ability of
top growth were negative relationship among varieties. There was a tendency that the
varieties of the higher ability of top growth in autumn indicated the higher level of consump-
tion of the starch as the energy of this growth. Consequently, the fact, that whether the
storaged starch is used to the top growth or to convertion to the sugar for cold hardiness, in
other words, that the growth and the cold hardiness are competitive each other to the stor-
aged starch, may give rise to the negative correlation between these two traites.



