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Cold tolerance of subterranean  clover  in a continental- 
climate  environment 

Pecetti, Carroni, E. Piano 
le viale 29,26900 Lodi, 

Summary - is a suitable species as in This 
use the development specific A sufficient level of cold might be 
needed  to  extend  the of  utilization of in with low 
Two cycles of evaluation cold field conditions at on 24 
genotypes  singled  out native populations, and five The native 
chosen as to sites of with altitude and,  within  these, genotypes with 

Wide found in both seasons 
ability, which  could be usefully exploited Late  genotypes high-altitude 

the  best 

cold Trifolium  subterranewn L 

- Le trèfle souterrain est une espèce convenable conme cldhhre de couverture darts les vignobles et 
les vergers. Cette utilisation alternative demande le développement de variétés avec  des caractéristiques 
spécifiques. Un niveau sujjîsant de tolérance au froid pourrait être nécessaire pour étendre la suq5ace 
d’utilisation du trèfle dans  des milieux à températures basses en hiver. Deux cycles d’évaluation pour la 
tolérance au froid ont  été nwnés en plein champ à Lodi, en du nord, sur 24 génotypes isolés de 
populations naturelles sardes, et  cinq variétés commerciales. Les génotypes sardes avaient été choisis pour 
représenter des endroits d’origine à altitude contrastante et, h l’intérieur de ceux-ci, des génoopes à précocité 
contrastante. AU corse de  deux saisons on a  trouvé m e  grande variabilité parmi les génotypes pour la 
susceptibilité au froid et pour la capacité  de croître en hiver. Les génotypes tardifs des endroits h haute altitude 
ont été généralenzent les meilleurs. 

croissance en hiver, culture de couvert~rre, tolérance au froid, L. 

(Trifoliunz subterraneurn L. semu lato) is a species 
in its possible use as technical in and 

cycle spanning autumn to mid- does not substantially with 
that of the woody companion. especially the habit, 
soil in the and maintains a 

sustenance. The vegetation also out an mulching effect in 

This use may the development of with specific 
physiological Although is a species typical of 

1961), the is to extend its of cultivation as 
in and, even, continental with low 

and limited in and 
in The success of this may be by the possible cold susceptibility and 
the limited of the species which would little effective the soil 
The need a specific selection out conditions to 
identify suitable to novel of utilization. This study was 
to assess the of genotypes in  the ability to and 

43 

CIHEAM - Options Mediterraneennes



climatic conditions. The possible influences of the of 
and the length of the cycle on the to 
cold also investigated. 

The was out field conditions at 
Lodi, (45'20' N, 9'15' E, 84 m a.s.l.), a location in the middle of the plain 

by a continental-type climate. A set of  24  genotypes singled out 
native populations, and five evaluated. The native 
chosen as to collection sites of altitude and, hence, minimum 

and, within these sites, genotypes  with time. 
by combining altitude of and time: high and late 

genotypes late genotypes  (LL),  and low and 
genotypes  (LE), each by  six time, as of days 
sowing to was in two seasons of evaluation 

climatic conditions unpublished). values of altitude of 
and time 1020 m as1 and  143.7  days 1034 m as1 and  106.3  days 

223 m as1 and  143.7  days LL, and  27 1 m as1 and  105.7 days LE, 
The was laid out  as a complete block design with 

the genotypes belonging to the the being 
completely within each block. the season, the on 

6 in peat pots, and in the field on 14 of 15 plants, 15 
cm on the the second season, sowing and 

dates much on August 25 
both seasons, each plot was visually at of about. 14 days 

to a 1 to 5 (good), mainly based on the extent of 
symptoms to damage (e.g., leaf wilting and but 
also the plant took place five times between 9 and 
9 in the season, and eight times between 1 and in the second one. A 
mean the cold was  then  computed each season. On the two 
plants the of fully expanded, healthy leaves was counted (and then 

plant) five times in the season, at of ca. 14 days between 9 and 
times in the second  one,  at of one month  between 15 

and 15. both seasons, time was as of days l 
to the of the plot, and the final was computed at 
the end of as of plants. 

each season, an  analysis of (ANOVA) all the holding the 
fixed (also including the set of and 'genotype within 

and the 'block'. 

The mean value of the daily minimum was 
1.6"C in the season and 0.4"C in the second one. of days 0°C) was 

in the second season than  in  the one (72 vs. 411, while the absolute minimum 
was substantially being -6°C in 1997-98 and -7°C in 1998-99. The 

coldest in the season was  between 20 and 10 (18 days), 
while in the second one the whole month of (23 days)  and the span  between 

20 and 20 (25 days) the coldest 
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seasons, among genotypes  was significant I 0.001) the mean 
visual the cold time,  and  not significant the 
of final plant (Tablel). 

Table 1. of the analysis of of mean values 
in two seasons of evaluation. 

season  (1997-98)+  Second  season  (1998-99)' 
(1)  (2)  (3)  (1)  (2)  (3) 

F test significance 
of genotype  means' *** ns *** *** ns *** 
Genotype 1.6-4.0 61.7-86.7 23.7-54.0 1.4-3.5 83.3-98.3 35.2-60.0 
F test significance 
of *** ns *** 

3.4 a 80.6 a 43.8 a  2.7  a 95.3 a 51.5 a 
2.7  c 78.3 a 29.9 c 1.9 c 90.2 bc 40.5 c 

LL 2.6 cd 78.9 a 40.1 b 2.4b 91.9  abc  48.8  b 
LE 3.0 b 75.0 a  28.3  c 2.3 b  88.3  c 38.3 d 

*** * *** 

CCs 2.4 d 72.3 a 40.5 b 2.4b 93.7 ab 47.9 b 
(1): visual the (1 - 5 good); (2): Final plant (%); (3): 
time (dd. 1). 

high-altitude, genotypes; high-altitude, genotypes; LL: low-altitude, 
genotypes; LE: low-altitude, genotypes; CCs: 

means  followed  by the same not at 0.05 to multiple 

' ns, *, ***: not significant and significant at 0.05 and 0.001, 

On the whole, the plant was than expected, indicating an cold 
of the species in spite of its The final plant in 

the season to the second one 76.9% vs. 91.8%), in spite of the 
conditions, to of the seedlings 

stage when the conditions to the dates 
of sowing  and As indicated  by the values of the visual both in 1997-98 
and  1998-99 was  a wide of genotypic to the conditions (Table 
l), and some genotypes identified with consistently in the two seasons. 
The of time among genotypes,  which  exceeded 50 
conditions, to 25-30 continental conditions, 

of of the when moving to conditions 1987), 
which can be explained in of effects on the physiology of 

(Evans, 1959). 
A of the of native indicated that the given climatic 

conditions late genotypes high altitude best both 
mean and all the (Table 1).  Genotypes high-altitude 

can an  obvious to select cold 
to class. genotypes 

genotypes, indicating that not 
while cold susceptibility, as  evidenced  by the 
in the second season. Also, lateness per se, which is often seen as  a 

associated with cold in a to to the 
of of the LL genotypes being always less than 

genotypes (Table 1). The of the 
was also exemplified by the the to only ca. 11 days of the 
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between and late within each of altitude to the  ca. 37 days 
conditions. 

The vegetative activity the cold which obviously to the 
capacity of the species as a in in both 

the lowest level in following the coldest 1). A sudden and 
outstanding took place as soon as the in 

among genotype leaf dynamics consistent with 
those visual genotypes being significantly I 0.05) best 

at  the most dates. a point of view, the most 
finding the of among individual genotypes, 
the best showing a 2-fold and a 4-fold of leaves to the one  in  the 
most of in  the and second season, 1). 

Pint season Second season -A- late-flowering genotypes 

15 

10 

? early-flowering genotypes 

late-flowering genotypes 

early-flowering genotypes 

-0- Best individual genotype 

-+-Worst individual genotype 

Jan9  Jan24  Feb8  Feb22 Jan16 Febl5 

1. of fully developed, healthy leaves plant of at 
dates along the  cold in two seasons of evaluation, of 

genotypes. 

Conclusions 

The highlight the of an choice of the 
giving adequate to the of to select 

continental conditions. high-altitude sites the most 
suitable. The choice of in this as a possible selection to 
enhance ability, does not seem to be a option on the basis of this 
study. The found among genotypes both and cold-season 

ability is a to enable the selection of adapted As indicated by 
the level  in  the second, season, an establishment 

is likely to play a in plant 
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